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Appendix A

Remedial Action Objective Criteria
A.1 PURPOSE

The purpose of this appendix is to define the allowable waste soil constituent concentrations (i.e.,
criteria) based on the Remedial Action Objectives (RAOs) defined in the Final Record of Decision, Idaho
Nuciear Technology and Engineering Center, Operable Unit 3-13 (DOE—ID 1999) hereiafter referred
to as the ROD. These criteria will be compared with other concentration-based criteria to support the
ultimate waste acceptance criteria (WAC) definition.

A.2 REQUIREMENTS OR GIVENS
A.2.1 Design Inventory

The design inventory constituents and associated site-specific concentrations are published in the INEEL
CERCLA Disposal Facility Design Inventory (EDF-ER-264). All constituents identified in the design
inventory will be considered in this evaluation. The design inventory concentrations {Cp;) provide the
starting point for evaluating the RAQOs and determining acceptable concentrations.

A.2.2 Remedial Action Objective

The RAO provides the basis for calculating the required concentrationbased criteria. The RAOs
specific to the INEEL CERCLA Disposal Facility is stated in the Operable Unit 3-13 ROD
(DOE-ID 1999, page 8-2) as:

“Maintain caps placed over contaminated soil or debris areas that are contained in place
and the closed ICDF-complex, to prevenr the release of leachate to underlying groundwater
which would result in exceeding a cumulative carcinogenic risk of IE-4, a total HI of 1, or
applicable State of ldaho groundwater qualiry standards (i.e., MCLs) in the SRPA.”
This RAO provides the basis for developing three criteria:

. Cumulative excess lifetime carcinogenic risk (ELCR) in groundwater of 1E-4,

. Total non-carcinogenic hazard index (HI) in groundwater of 1, and

° Achieving the maximum contaminant levels (MCLs) in groundwater (e.g., individual constituents,
total alpha of 15 pCi/L).

A.2.3 Design Inventory Evaluation

The analysis of the destgn inventory constituents and concentrations over time is performed in
conjunction with the fate and transport modeling. The results of this evaluation indicate that the RAOs
are not exceeded in the 1.0E + 06 year simulation period. A detailed discussion of the method and
approach of this evaluation is provided in the modeling document (EDF-ER-274).
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A.3 METHODOLOGY & IMPLEMENTATION

Since the fate and transport modeling indicates that the Cp; is well within acceptable limits,

constituent concentrations are adjusted to maximize WAC limits. The purpose of these adjustments is to
increase the concentrations such that the RAQOs are approached, but not exceeded. The initial
concentration adjustments are based on an overall increase in Cp,; concentrations. These concentration
adjustments were to add a margin of safety between the design inventory and WAC limits. Appendix F
presents a table summarizing the actual comparison between the design inventory and WAC limits.

The initial adjustments are based on the following rationale, in order of the application:

Initially, all constituents are reviewed to determine if there are risk factors or MCL elements that
warrant setting a RAO limit. If none are identifted, the criteria adjusted value is set to “No Limit”
and the basis is explained as “No Limits.”

Background is included in the evaluation for constituents with background concentrations. When
the background comncentration exceeds the Cpy, the value is adjusted to 10 x Background and the
basis 1s explained as “10 x Background.” The existing background concentrations in the SRPA
were also reviewed and combined with predicted peak groundwater concentrations (at the design
infiltration rate of 0.0001 m/yr) and compared to the MCL,

The 10 x value is consistent with the Remedial Investigation/Baseline Risk Assessment for WAG 3
at the INEEL. This approach eliminates contaminants as a concern if the exposure point
concentration was less than 10 X the background value.

Constituents with a Cp, less than 1.0E-10, including those with a concentration of zero, are assigned
a minimum adjusted concentration of 1.0E-10 irrespective of units and basis is explained as
“Minimum Concentration.”

All other Cps are increased by three orders of magnitude (i.e.. a factor of 1,000) and basis is
explained as “Cumulative Groundwater RBC.”

All constituents that are less than the maximum concentration detected in histortcal data are
modified to exceed the concentration and basis is explained as “Adjusted to exceed maximum

concentrations.”

These initial concentration adjustments result in three specific tvpes of exceedence. These specific

areas, and the primary contributor(s), include the following:

An unacceptable HI due to 2-, 3-, and 4-Nitroanilines.
An unacceptable ELCR due to I-129.

An unacceptable MCL comparison, specific to the beta particles and photon emitters criterion, due
to I129.

The constituent concentrations for the primary contributors are adjusted downward untii all RAOs

reach acceptable limits. The resultant evaluation provides RAO-based criterta that are protective.
Representative adjusted RAQ curves are provided in Figures A-1 through A-3.
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The existing background concentrations in the SRPA were reviewed and combined with predicted
peak groundwater concentrations (at the design infiltration rate of .0001 m/yr). The combined
concentration was then compared against the primary MCL to verify that no exceedence of MCL would
occur. Results indicate that combimed concentrations do not exceed the primary MCL values, as shown in
Table A-1.

Table A-1. Comparison of ICDF contribution to SRPA at design recharge rate (0.0001 m/yr).

SRPA Background
Mean Predicted Peak

Concemaionn | MCL  pyoygong WACGudeSail Gromdwatr - Combined | oy

_ as Fraction of as Fraction

Constituent  pe/l.  mgil mg/L MCL mg/kg mg/L mg/L MCL!
Arsenic 1.9 1.9E-03 50E-0D2 0.04 5.8E+01 4.1E-03 6.0E-03 0.12
Banum 66 6.6E-02 2 0E+00 0.03 3.0E+03 2.4E-Q3 6.8BE-02 0.03
Cadmium <] 1.0E-03 5 .0E-03 0.20 3.6E+03 3 4E-03 4.4E-Q3 0.88
Chromium 12 1.2E-02 1.0E-H 0.12 4. 1E+04 3 6E-Q2 4.8E-02 0.48
Lead <5 5.0E-03 1.3E-07 0.33 5.8E+04 3 5E-03 R.5E-D3 0.57
Mercury <01 1.0E-04 2 0E-03 .05 Q 5E+03 4 6E-04 5.6E-04 0.28
Selenium 1.1 1.1E-03 50FE-02 002 8.5E+02 8.0E-04 1.9E-03 0.04
Silver 1 1.0E-03 NL NL 9 BE+03 8.0E-04 1.8E-03 NL
Flioride 03 3.0E-04 4.0E+00 000 30E+03 3.3E-01 5.3E-01 0.13
Nitrate {as &1 B.1E03 4.4E+01 000 3.9E+03 53E-01 54FE-01 0.01

NOy ¥

a. Based on existing INEEL background groundwater data (DOE/AID-22004); < (less than) values are converted to mg/L assuming the
value stated.

b. MCL Concentration from EPA at www epa.gov/safewater/mcl.html. NL indicates no primary MCL established. Secondary MCL
were not assessed.

c. From Table A-2
d. Peak groundwater concentration using WAC Guide Soil concentration as modeled in this Appendix.

e. Combined value adds the predicted peak groundwater concentration at WAC Guide waste soil concentration and SRPA Backgrow
Mean Concentrations.

f. Comparison of the combined value against the MCL value. Presented as a fraction of the applicable MCL value.

g. The nitrate (measured as Nitrogen) background value is 1.86 ug/L. This is converted to Nitrate (as Nitrate), based on previous
calculations, as follows:
Nitrate (as N}/ % Nitrogen in Nitrate = Nitrate {as Nitrate) - or— L86 pg/L / 23 =8.1 ug/L.

A final check is made against the detection limit for the radionuclides. Because the radionuclides
in the design inventory were calculated based on a Cesium 137 level, very small concentrations are
calculated which are well below typical laboratory detection limits. The detection limit value used for
screening all constituents was 1 pCifg. When the 1pCi/g detection limit exceeds the adjusted value, the
value is eliminated from the WAC limits and is explained as “Below Detection Limit.” However, if a
constituent was detected in the historical data, the constituent was retained. All of these constituents were
used in determining the cumulative risk values, but these constituents will be tracked in the WAC by the
Cesium-137 concentration. If Cs-137 is below the WAC limit, then all of these radionuclides with very
small concentrations will also be within their respective limits. A list of these constituents with very small
concentrations are included in Table A-1.
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Figure A-2. Adjusted hazard index curve.
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Figure A-3. Adjusted maximum contaminant level—beta and photon emitter curve for thyroid and total body.

A.4 CONCLUSIONS

The allowable concentrations of constituents in the waste soil that will be placed in the INEEL
CERCLA Disposal Facility (]CDF) were calculated in order to be protective of groundwater. These
selected allowable waste soil concentrations are shown in Table A-1. The Cy, and basis for adjustment
are¢ included in the table.

Table A-2. Selected allowable waste soil concentrations based on RAQs.

Adjusted Maximum
Design Inventory  Inventory to Not Exceed
Concentration ®  Groundwater RAOs in 1

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCiVKg or mg/Kg) Concentration

Ac225 Rad 5.12E-05 5.12E-02 Below Detection Limit
Ac227 Rad 2.04E-02 2.04E+01 Below Detection Limit
Ac228 Rad 1.52E-07 1.32E-04 Below Detection Limit
Agllo Rad 0.00E+00 1.0CE-10 Below Detection Limit
Agl08 Rad 3.69E-06 No Limit Below Detection Limit
AglO8m Rad 8.00E+02 8.00E+05 Cumulative Groundwater
Agl09m Rad 4 92E-09 No Limit Below Detection Limit
Agll0 Rad 5.18E-08 No Limit Below Detection Limit
Agll0m Rad 5.55E-06 5.55E-03 Below Detection Limit
Agllt Rad 0.00E+00 1.00E-10 Below Detection Limit
Am?241 Rad 2.38E+04 2.38E+07 Cumulative Groundwater
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Table A-2. (continued).

Design Inventory
Concentration *

Adjusted Maximum
Inventory to Not Exceed
Groundwater RAOs in 1

Constituent (pCVKg or E+06 yrs Basis for Adjusted
Constituent Name mg/Kg) {pCi/Kg or mg/Kg) Concentration

Am242 Rad 4.33E-02 4.53E+01 BRelow Detection Limit
Am242m Rad 4.52E-02 4.52E+01 Below Detection Limit
Am243 Rad 3.34E-01 3.34E+02 Cumulative Groundwater
Am245 Rad 0.0CE+30 1.00E-10 Below Detection Limit
Am246 Rad 1.38E-22 1.00E-10 Below Detection Limit
At217 Rad 5.12E-05 5.12E-02 Below Detection Limit
Bal36m Rad 0.00E+00 No Limit Below Detection Limit
Bal37m Rad 2.31E+07 No Limit Cumulative Groundwater
Bald0o Rad 0.00E+D0 1.00E-10 Below Detection Limit
Be 10 Rad 1.14E-03 1. 14E+00 Below Detection Limit
Bi210 Rad 1.COE-03 1.08E+00 Below Detection Limit
Bi2l1 Rad 1.83E-02 1.83E+01 Below Detection Limit
Biz12 Rad 5.53E-01 5.53E+02 Below Detection Limit
Bi213 Rad 0.00E+00 1.00E-10 Below Detection Limit
Bi214 Rad 5.62E-03 5.62E+00 Below Detection Limit
Bk249 Rad 2.16E-18 1.0CE-10 Below Detection Limit
BK250 Rad 7.33E-23 1.00E-10 Below Detection Limit
C1l4 Rad 4,61E-02 3.00E+03 Cumulative Groundwater
Cd109 Rad 4.92E-0Y 4.92E-06 Below Detection Limit
Cdll3m Rad 1.62E+03 1.62E+06 Cumulative Groundwater
Cd115m Rad 4.23E-51 1.00E-10 Below Detection Limit
Celdl Rad 1.80E-68 1.00E-10 Below Detection Limit
Celd?2 Rad 0.00E+00 No Limit Below Detection Limit
Celdd Rad LEIE+00 1.81E+03 Cumulative Groundwater
Cf249 Rad 4.12E-13 1.00E-10 Below Detection Limit
Cf250 Rad 2.11E-13 1.00E-10 Below Detection Limit
Cf251 Rad 9.52E-16 1.00E-10 Below Detection Limit
Cf252 Rad 2.24E-17 1.0CE-10 Below Detection Limit
Cm241 Rad 1.30E-77 1.00E-10 Below Detection Limit
Cm242 Rad 5.39E-14 5.00E+01 Below Detection Limit
Cm243 Rad 3.55E-03 3.55E+00 Below Detection Limit
Cm244 Rad 1.80E+00 1.80E+03 Below Detection Limit
Cm245 Rad 8.02E-05 8.02E-02 Below Detection Limit
Cm246 Rad 1.79E-06 1.79E-03 Below Detection Limit
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Table A-2. (continued).

Concentration °

Adjusted Maximum
Design Inventory  Inventory to Not Exceed
Groundwater RAOs in 1

Constituent (pCvKg or E+06 yrs Basis for Adjusted
Constituent Name mg/Kg) (pC¥/Kg or mg/Kg) Concentration

Cm247 Rad 6.39E-13 1.00E-10 Beiow Detection Limit
Cm?248 Rad 1.95E-13 1.00E-10 Below Detection Limit
Cm?250 Rad 5.53E-22 1.00E-10 Below Detection Limit
Co-57 Rad 3.69E+00 3.69E+03 Cumnulative Groundwaler
Co-58 Rad 5.88E-14 1.0CE-10 Below Detection Limit
Co-60 Rad 1.93E+05 1.93E+08 Cumulative Groundwater
Cr-51 Rad 2.30E-51 1.00E-10 Below Detection Limit
Cs132 Rad 0.00E+00 1.00E-10 Below Detection Limit
Csl34 Rad 1.12E+04 1.12E+07 Cumulative Groundwater
Cs135 Rad 3.58E+01 358E+04 Below Detection Limit
Csl136 Rad 0.00E+00 1.00E-10 Below Detection Limit
Cs137 Rad 2 44E+07 2.44E+10 Cumulative Groundwater
Erl69 Rad 0.00E+00 1.00E-10 Below Detection Limit
Euls0 Rad L73E-05 1.73E-02 Below Detection Limit
Eul52 Rad 9.68E+05 9.68E+08 Cumulative Groundwater
Eul54 Rad 8.21E+05 8.21E+08 Cumulative Groundwater
Eul3s Rad 1.76E+05 1.76E+08 Cumulative Groundwater
Eul56 Rad 0.00E+00 1.00E-10 Below Detection Limit
Fe55 Rad 2.00E+09 2.00E+12 Cumulative Groundwater
Fe-59 Rad 4.51E-32 1.00E-10 Below Detection Limi¢
Fr221 Rad 5.12E-05 5.12E-02 Below Detection Limit
Fr223 Rad 2.82E-04 2.82E-01 Below Detection Limit
Gdis2 Rad 2.72E-11 1.00E-10 Below Detection Limit
Gd153 Rad 2.01E-08 2.01E-03 Below Detection Limit
H 3 Rad 4 96E+04 4 96E+07 Cumulative Groundwater
Hf-181 Rad 7.80E-34 1.00E-10 Below Detection Limit
Hol66m Rad 2.70E-03 2.70E+00 Below Detection Limit
1129 Rad 1.30E+03 3.11E+03 Cuomutative Groundwater
1131 Rad 0.00E+00 1.00E-10 Below Detection Limit
Inil4 Rad 1.89E-51 No Limit Below Detection Limit
Inll4m Rad 1.97E-51 1.00E-10 Below Detection Limit
Inll3 Rad 5.78E-09 5.78E-06 Below Detection Limit
Inl15m Rad 0.00E+00 1.00E-10 Below Detection Limit
K-40 Rad 1.92E+03 2 40E+05 Cumulative Groundwater
Krg81 Rad 5.30E-06 No Limit Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAOs in 1

Constituent (pCiKg or E+06 yrs Basis for Adjusted
Counstituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Kr85 Rad 1.16E+06 No Limit Cumulative Groundwater
Lal3g Rad 0.00E+00 1.00E-10 Below Detection Limit
Lald0 Rad 2.65E-102 1.O0E-10 Below Detection Limit
Mn-54 Rad 1.93E-05 1.00E+07? Below Detection Limit
Nb92 Rad 6.35E-16 No Limit Below Detection Limit
Nb93m Rad 1.35E+01 1.35E+04 Below Detection Limit
Nb94 Rad 8.83E-03 No Limit Below Detection Limit
Nb95 Rad 4 .ROE-30 1.00E-10 Below Detection Limit
Nb95m Rad 1.84E-32 1.00E-10 Below Detection Limit
Nd144 Rad 3.27E-07 3.27E-04 Below Detection Limit
Nd147 Rad 0.00E+00 1.00E-10 Below Detection Limit
Ni59 Rad 9.50E+06 9.50E+09 Cumulative Groundwater
Ni63 Rad 6.00E+07 6.00E+10 Cumulative Groundwater
Nd147 Rad 0.00E+00 1.00E-10 Below Detection Limit
Np235 Rad 6.80E-08 6.80E-05 Below Detection Limit
Np236 Rad 6.93E-05 6.93E-02 Below Detection Limit
Np237 Rad 6.43E+02 6.43E+05 Cumulative Groundwater
Np238 Rad 2.18E-04 2.18E-01 Below Detection Limir
Np239 Rad 3.34E-01 134E402 Below Detection Limit
Np240 Rad 2.79E-11 1.00E-10 Below Detection Limit
Np240m Rad 2.54E-08 No Limit Below Detection Limit
Pa23l Rad 6.98E-02 6.98E+01 Below Detection Limit
Pa233 Rad 4.36E+01 4.36E+04 Below Detection Limit
Pa234 Rad 2. 74E-03 No Limit Below Detection Limit
Pa234m Rad 1.71E+00 1.71E+03 Below Detection Limit
Pb209 Rad 4.85E-05 4 85E-02 Below Detection Limit
Pb210 Rad i.09E-03 1.09E+00 Below Detection Limit
Pb211 Rad [.83E-02 1.83E+0¢ Below Detection Limit
Pb212 Rad 3.53E-01 5.53E+02 Below Detection Limit
Ph214 Rad 5.62E-03 5.62E+00 Below Detection Limit
Pd107 Rad 6.12E+00 6.12E+03 Below Detection Limit
Pml46 Rad 5.81E+00 5.81E+03 Below Detection Limit
Pm147 Rad 3.82E+05 3.82E+08 Cumulative Groundwater
Pml48 Rad 3.97E-56 1.00E-10 Below Detection Limit
Pml48m Rad 8.23E-55 1.00E-10 Below Detection Limit
Po210 Rad 1.02E-03 1.02E+00 Below Dietection Limit
Po2ll Rad 6.84E-07 6.84E-04 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory  Inventory to Not Exceed
Concentration ©  Groundwater RAQs in 1

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Po212 Rad 3.28E-01 3.28E+02 Below Detection Limit
Po213 Rad 4.34E-05 4.34E-02 Below Detection Limit
Po214 Rad 5.62E-03 5.62E+00 Below Detection Limit
Po215 Rad 1.83E-02 1.83E+01 Below Detection Limit
Po216 Rad 5.53E-01 5.53E+02 Below Detection Limit
Po218 Rad 3.62E-03 5.62E+00 Below Detection Limit
Pri43 Rad 0.00E+00 1.00E-10 Below Detection Limit
Pr144 Rad [.7TE+00 No Limit Below Detection Limit
Prlddm Rad 2.53E-02 2.53E+01 Below Detection Limnit
Pu236 Rad 5.53E-03 5.53E+00 Below Detection Limit
Pu237 Rad 1.21E-55 1.00E-10 Below Detection Limit
Pu238 Rad 2.33E+05 2.33E+08 Cumulative Groundwater
Pu239 Rad 6.66E+03 6.66E+06 Cumulative Groundwater
Pu240 Rad 1.50E+03 1.50E+06 Cumulative Groundwater
Pu241 Rad 0.39E+04 6.39E+07 Cumulative Groundwater
Pu242 Rad 2.41E-01 241E+02 Below Detection Limit
Pu243 Rad 6.39E-13 1.00E-10 Below Detection Limit
Pu244 Rad 2.534E-08 2.54E-05 Below Detection Limit
Pu246 Rad 1.38E-22 1.00E-10 Below Detection Limit
Ra222 Rad 1.I7E-113 1.00E-10 Below Detection Limit
Ra223 Rad 2.03E-02 2.03E+01 Below Detection Limit
Ra224 Rad 5.53E-01 5.53E+02 Below Detection Limit
Ra225 Rad 5.12E-05 5.12E-02 Below Detection Limit
Ra226 Rad 4. 74E+02 4.74E+05 Cumulative Groundwater
Ra228 Rad 1.32E-07 2. 70E+03 Below Detection Limit
Rbg6 Rad 0.00E+00 1.00E-10 Below Detection Limit
RbE&7 Rad 1.11E-02 1.11E+01 Below Detection Limit
Rh102 Rad 2.97E-02 297E+01 Below Detection Limit
Rht03m Rad 2.83E-35 1.00E-10 Below Detection Limit
Rh106 Rad 1.14E+01 No Limit Below Detection Limit
Rn218 Rad 1.26E-113 1.00E-10 Below Detection Limit
Rn219 Rad 2.03E-02 2.03E+01 Below Detection Limit
Rn220 Rad 5.33E-01 3.53E+02 Below Detection Limit
Rn222 Rad 6.21E-03 6.21E+00 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration ®  Groundwater RAQs in 1

Constituent {(pCi¥Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Rul(3 Rad 2.01E-26 1.00E-10 Below Detection Limit
Rul(b Rad 1.21E+01 1.21E+04 Cumuiative Groundwater
Sbhi24 Rad 2.07E-37 1.00E-10 Below Detection Limit
Sbl2s Rad 9.27E+03 927E+06 Cumulative Groundwater
Sbl26 Rad 2.06E+01 2 06E+04 Below Detection Limit
Sbl26m Rad 1.47TE+02 1.47E+05 Below Detection Limit
Sc-46 Rad 2 85E-17 1.00E-10 Below Detection Limit
Se 79 Rad 1.66E+02 1.66E+05 Below Detection Limit
Smld6 Rad 4.26E-07 4.26E-04 Below Detection Limit
Smld7 Rad 4.10E-03 4.10E+00 Below Detection Limie
Sml148 Rad 1.01E-09 1.0LE-06 Below Detection Limit
Sml49 Rad 5. 12E-09 5.12E-06 Below Detection Limit
Sml5l Rad 3.38E405 3.38E+08 Cumulative Groundwater
Snil7m Rad 0.00E+00 1.00E-10 Below Detection Limit
Snil9m Rad 1.48E-04 1.48E-01 Below Detection Limit
Snl2lm Rad 2.69E+01 2.69E+04 Below Detection Limit
Snl23 Rad 8.42E-14 1.0OE-10 Below Detection Limit
Sni25 Rad 0.00E+00 1.00E-10 Below Detection Limit
Sal26 Rad 1.47E+02 1.47E+05 Below Detection Limit
Sr8% Rad 5.99E-41 5.00E+02 Below Detection Limit
Sro0 Rad 2.29E+07 2.29E+10 Cumulative Groundwater
Thl60 Rad 3.18E-31 1.00E-10 Below Detection Limit
Thl61 Rad 0.00E+00 1.00E-10 Below Detection Limit
Tc 98 Rad 1.77E-04 1.77E-01 Below Detection Limit
Tc 99 Rad 5.76E+03 5.76E+06 Cumulative Groundwater
Tel23 Rad 4.52E-12 1.00E-10 Below Detection Limit
Tel23m Rad 2.55E-20 1.00E-10 Below Detection Limit
Tel25m Rad 2.27E+03 2.27E+06 Cumulative Groundwater
Tel27 Rad 9.36E-17 1.00E-10 Below Detection Limit
Tel27m Rad 9.50E-17 1.00E-10 Below Detection Limit
Tel29 Rad 6.75E-08 1.00E-10 Below Detection Limit
Tel29m Rad 1.07E-67 1.00E-10 Below Detection Limit
Th226 Rad 2.18E-114 LO0E-10 Below Detection Limit
Th227 Rad 1.82E-02 1.82E+01 Below Detection Limit



Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration *  Groundwater RAOs in 1

Constituent (pCi'Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi’Kg or mg/Kg) Concentration

Th228 Rad 3.29E+01 1.60E+04 Cumulative Groundwater
Th229 Rad 5.12E-05 5.12E-02 Below Detection Limit
Th230 Rad 1.73E+02 1.40E+04 Cumulative Groundwater
Th231 Rad L.61E+02 1.61E+05 Below Detection Limit
Th232 Rad 1.56E+02 1.68E+04 Cumulative Groundwater
Th234 Rad L.71E+00 1.71E+03 Below Detection Limit
TI207 Rad 1.83E-02 No Limit Below Detection Limit
T1208 Rad 1.98E-01 No Limit Below Detection Limit
TI209 Rad L.05E-06 No Limit Below Detection Limit
Tml70 Rad 6.38E-23 1.00E-10 Below Detection Limit
Tml71 Rad 1.59E-09 1.59E-06 Below Detection Limit
U230 Rad 0.00E+00) 1.00E-10 Below Detection Limit
U232 Rad 5.35E-1 5.35E+02 Below Detection Limit
U233 Rad 1.6E+05 1.6E+08 Cumulative Groundwater
U234 Rad 6.03E+03 6.03E+06 Cumulative Groundwater
U23s Rad L.10E+02 110E+(Q5 Cumulative Groundwater
U236 Rad 2.02E+02 2.02E+05 Cumulative Groundwater
U237 Rad 0.00E+00 1.00E-10 Below Detection Limit
U238 Rad 1.95E+03 1.95E+06 Cumulative Groundwater
U240 Rad 2.54E-08 2.54E-05 Below Detection Limit
Xel27 Rad 1.58E-69 No Limit Below Deiection Limit
Xel29m Rad 0.00E+00 No Limit Below Detection Limit
Xel3lm Rad 2.69E-109 No Limit Below Detection Limit
Xel33 Rad 0.00E+00 No Limit Below Detection Limit
YO0 Rad 2 29E+07 2.29E+10 Cumulative Groundwater
Y9l Rad 4.14E-34 1.00E-10 Below Detection Limit
Zn65 Rad 2.70E-06 1.00E+02 Below Detection Limit
Zr93 Rad 8.57E+02 B.57E+05 Below Detection Limit
Zres Rad 2.93E-22 1.00E-10 Below Detection Limit
1.1,E-Trichloroethane  Organic 1.57E-02 1.57E+01 Design Inventory x 1000
1.1,2,2- Organic 4.95E-05 4.95E-02 Design Inventory x 1000
Tetrachloroethane
1,1.2-Trichloroethane  Crganic 2.42E-04 242E-01 Design Inventory x 1000
1.1-Dichloroethane ~ Organic 2.34E-03 2.34E+00 Design Inventory x 1000
1,1-Dichloroethene Organic 148E-03 1.48E+00 Design Inventory x 1000
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Table A-2. (continued).

Concentration *

Adjusted Maximum
Design Inventory Inventory 1o Not Exceed
Groundwater RAQOs in |

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted

Coustituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
1,2,3,4,6,7,8,9-OCDD Organic 6.9E-02 6.9E+01 Cumulative Groundwater
1,2,3,4,6,7,8,9-OCDF  Organic 1.4E-02 1.4E+01 Cumulative Groundwater
1,2,3,4,6,7,8-HpCDD  Organic 4.6E-02 4.6E+01 Cumulative Groundwater
1,2,3,4,6,7,8-HpCDF  Organic 1.2E-01 1.2E+02 Cumulative Groundwater
1,2,3,4,7,8,9-HpCDF  Organic 5.9E-04 5.9E-01 Cumulative Groundwater
1,2,3,4,7,8-HxCDD Organic 1.1E-04 1.1E-01 Cumulative Groundwater
1,2,3,4,7,8-HxCDF Organic 2.0E-01 2.0E+02 Cumulative Groundwater
1,2,3,6,7,8-HxCDD Organic 8.4E-04 8.4E-01 Cumulative Groundwater
1,2,3,6,7,8-HxCDF Organic 1.0E-02 1.0E+01 Cumulative Groundwater
1,2,3,7,8,9-HxCDD Organic 2.4E-03 2.4E+00 Cumulative Groundwater
1,2,3,7,8,9-HxCDF Organic 2.2E-05 2.2E-02 Cumulative Groundwater
1,2,3,7,8-PeCDD Organic 1.1E-04 1.1E-01 Cumulative Groundwater
1,2,3,7,8-PeCDF Organic 9.3E-04 9.3E-01 Cumulative Groundwater
1,2,4- Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Trichlorobenzene
1.2-Dichlorabenzene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
1,2-Dichloroethane  Organic 2.5E+01 2.5E+04 Cumulative Groundwater
1,2-Dichloroecthane  Organic 3.38E-06 3.38E-03 Design Inventory x 1000
1.2-Dichloroethene Organic 3.24E-04 3.24E-01 Design Inventory x 1000
(total}
1.3-Dichlorobenzene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
1.4-Dichlorobenzene  QOrganic 4.50E-01 4.50E+02 Design Inventory x 1000
1.4-Dioxane Organic 1.B8E-05 1.88E-02 Design Inventory x 1000
2,3.4,6,7,8-HxCDF Organic 1.6E-02 1.6E+01 Cumulative Groundwater
2,3.4,7,8-PeCDF Organic 6.3E-03 6.3E+00 Cumulative Groundwater
2,3,7.8-TCDD Organic 4.1E-06 4.1E-03 Cumulative Groundwater
2,3,7,8-TCDF Organic 5.5E-02 5.5E+01 Cumulative Groundwater
2.4,5-Trichlorophenol  Organic 4.46E-02 4 46E+01 Design Inventory x 1000
2.4,6-Trichlorophenol  Crganic 1.83E-02 1.83E+01 Design Inventory x 1000
24-Dichlorophenol  Organic 2.16E-02 2.16E+01 Design Inventory x 1000
2 4-Dimethylphenol  Organic 1.83E-02 1.83E+01 Design Inventory x 1000
2,4-Dinitrophenol Organic 5.09E-02 5.09E+01 Design Inventory x 1000
2.4-Dinitrotoluene Organic 1.14E-02 1.14E+01 Design Inventory x 1000
2,6-Dinitrotoluene Organic 2.07E-02 2.07E+01 Design Inventory x 1000
2-Butanone Organic 247E-02 2. 47E+01 Design Inventory x 1000
2-Chloronaphthalene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
2-Chlorophenol Organic 1.83E-02 1.83E+01 Design Inventory x 1000
2-Hexanone Organic 2.70E-03 2.70E+00 Design Inventory x 1000
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAQs in |

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Coustituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
2-Methylnaphthalene Organic 3.12E-01 5.12E+02 Design Inventory x 1000
2-Methylphenol Organic 2.06E-02 2.06E+01 Design Inventory x 1000
2-Nitroaniline Organic 3.4E+00 3.4E+03 Cumulative Groundwater
2-Niwophenol Organic 1 .83E-02 [.83E+01 Design Inventory x 1000
3.3 Dichlorobenzidine Organic 1. 14E-02 1. 14E+01 Design Inventory x 1000
3-Methy! Butanal Organic 2.23E-04 No Limit No RAO limits
3-Nitroaniline Organic 3.4E+00 3.4E+03 Cumulative Groundwater
4,6-Dinitro-2- Organic 4.46E-02 4.46E+01 Design Inventory x 1000
methylphenol
4-Bromopheny)- Organic 1.14E-02 No Limit No RAO limits
phenylether
4-Chloro-3- Organic 1.83E-02 No Limit No RAO limits
methylphenol
4-Chloroaniline Organic 4.08E-02 4.12E+01 Design Inventory x 1000
4-Chlorophenyl- Organic 1.14E-02 No Limit No RAO limits
phenylether -
4-Methyl-2-Pentanone Organic 2.96E-02 2.96E+01 Design Inventory x 1000
4-Methylphenol Organic 3.80E-02 3.86E+01 Design Inventory x 1000
4-Nitroaniline Organic 3.4E+00 3.4E+03 Cumulative Groundwater
4-Nitrophenol Organic 5.16E-02 5. 16E+01 Pesign Inventory x 1000
Acenaphthene Organic 2.02E-01 2.02E+02 Design Inventory x 1000
Acenaphthylene Organic 2.07E-02 2.07E+01 Design Inventory x 1000
Acetone Organic 6.20E-C1 6.20E+02 Design Inventory x 1000
Acetonitrile Organic 1.88E-05 1.16E+00 Adjusted to Exceed
Maximum Concentration
Acrolein Organic 9.06E-00 5.47E-01 Adjusted to Exceed
Maximum Concentration
Acrylonitrile Organic 9.06E-06 5.83E-01 Adjusted to Exceed
Maximum Concentration
Anthracene Organic 3.20E-01 3.20E4+02 Design Inventory x 1000
Aramite Organic 1.15E-04 6.71E+00 Adjusted o Exceed
Maximum Concentration
Aroclor-1016 Organic 7.69E-03 7.69E+00 Design Inventory x 1000
Aroclor-1254 Organic 1.28E-01 1.28E+02 Design Inventory x 1000
Aroclor-1260 Organic 721E01 7.21E+02 Design Inventory x 1000
Aroclor-1262 Organic 5.0E+00 5.0E+03 Cumulative Groundwater
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory 1o Not Exceed
Concentration®  Groundwater RAQs in |

Constituent (pCVKg or E+06 yrs Basis for Adjusted
Coustituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
Aroclor-1268 Organic 6.22E-02 6.22E+01 Design Inventory x 1000
Benzene Organic 6.03E-01 6.03E+02 Design Inventory x 1000
Benzidine Organic 2.91E-04 1.72E+01 Adjusted to Exceed
Maximum Concentration
Benzo(ayanthracene  Organic 2.533E-01 2.53E+02 Design Inventory x 1000
Benzo(a)pyrene Organic 1.05E-01 1.OSE+02 Design Inventory x 1000
Benzo(b)fluoranthene Organic 1.79E-01 1.79E+02 Design Inventory x 1000
Benzo(g.h.ilperylene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Benzo{k)fluoranthene Organic 1.86E-02 1.86E+01 Design Inventory x 1000
Benzoic acid Organic B.56E-03 B.56E+00 Design Inventory x 1000
bis(2- Organic 1.14E-02 No Limit No RAO limits
Chloroethoxy)methane
bis(2- Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Chloroethylether
bis(2- Organic 1.14E-02 1.14E+01 DPesign Inventory x 1000
Chloroisopropyljether
bis(2- Organic 1.47E-01 1.47E+02 Design Inventory x 1000
Ethylhexyl}phthalate
Bromomethane Organic 4.0E+00 4.0E+03 Cumulative Groundwater
bis(2- Organic 1.47E-01 1.47E+02 Design Inventory x 1000
Ethylhexyl)phthalate
Butane,1,1,3,4- Organic 7.88E-03 No Limit No RAQO limits
Tetrachloro-
Butylbenzylphthalate Organic 6.79E-02 6.79E+01 Design Inventory x 1000
Carbazole Organic 3.23E.02 3.23E+01 Design Inventory x 1000
Carbon Disulfide Organic 4.55E-02 4.55E+01 Design Inventory x 1000
Chlorobenzene Organic 6.57E-03 6.57E+00 Design Inventory x 1000
Chlorocthane Organic 3.02E-06 1.47E-01 Adjusted to Exceed
Maximum Concentration
Chloromethane Organic 3.53E-04 3.53E-01 Design Inventory x 1000
Chrysene Organic 2.65E-01 2.65E+02 Design Inventory x 1000
Decane, 3,4-Dimethyl Organic 1L.61E-04 No Limit No RAQ limits
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory 1o Not Exceed
Concentration®  Groundwater RAQs in |

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted

Coustituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
Decane, 3,4-Dimethyl Organic 1.61E-04 No Limit No RAO limits
Diacetone alcohol Organic 4.32E+00 No Limit No RAQ limits
Dibenz(a,h)anthracene Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Dibenzofuran Organic 3.24E-01 3.24E+02 Design Inventory x 1000
Dichlorodifluoro- Organic 1.7E+00 1.7E+03 Cumulative Groundwater
methane
Diethylphthalate Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Dimethyl Disulfide Organic 2.96E-03 Neo Limit No RAQO limits
Dimethylphthalate Organic 1.14E-02 1L.14E+01 Design Inventory x 1000
Di-n-butylphthalate  Organic 2.39E-02 2.39E+01 Design Inventory x 1000
Di-n-octylphthalate  Organic 2.62E-02 2.62E+01 Design Inventory x 1000
Eicosane Organic 2.83E-03 No Limit No RAQO limits
Ethy] cvanide Organic 1.88E-05 No Limit No RAO limits
Ethylbenzene Organic 7.81E-02 7.81E+01 Design Inventory x 1000
Famphur Organic 5.81E-05 No Limit No RAO limits
Fluoranthene Organic 7.62E-01 7.62E+02 Design Inventory x 1000
Fluorene Organic 1.84E-01 1.84E+02 Design Inventory x 1000
Heptadecane, Organic 3 44E-03 No Limit No RAO limits
2,6,10,15-Tetra
Hexachlorobenzene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Hexachlorobutadiene  Organic 2.07E-02 2 07E+01 Design Inventory x 1000
Hexachlorocyclopenta Organic 1.14E-02 1.14E+01 Design Inventory x 1000
diene
Hexachloroethane Crganic 1.14E-02 1.14E+01 Design Inventory x 1000
Indeno(1,2,3- Organic 1.14E-02 1.14E+01 Design Inventory x 1000
cd)pyrene
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration ©  Groundwater RAQs in 1

Constituent {(pCi/Kg or E+06 yrs Basis for Adjusted
Counstituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Isobutyl alcohol Organic 1.88E-05 1.16E+00 Adjusted to Exceed
Maximum Concentration

Isophorone Organic 1. 14E-(2 1. 14E+01 Design Inventory x 1000

Isopropyl Alcohol/2-  Organic 2.12E-03 No Limit No RAOQ limits

propanol

Kepone Organic 9.92E-02 9.92E+01 Design Inventory x 1000

Mesityl oxide Organic 8.48E-02 No Limit No RAO limits

Methyl Acetate Organic 4 B4E-(4 4.R4E-01 Design Inventory x 1000

Methylene Chloride  Organic 8.36E-02 8.36E+01 Design Inventory x 1000

Naphthalene Organic 4.25E-01 4.25E+02 Design Inventory x 1000

Nitrobenzene Organic 1.14E-02 1.14E+01 Design Inventory x 1000

N-Nitroso-di-n- Organic 1.14E-02 1.14E401 Design Inventory x 1000

propylamine

N- Organic 1.14E-02 1.14E+01 Design Inventory x 1000

Nitrosodiphenylamine

Octane,2,3,7- Organic 1.61E-04 No Limit No RAO limits

Trimethy]

o-Toluenesulfonamide Organic 5.06E-03 No Limit No RAO limits

Pentachlorophenol Organic 5.59E-02 5.59E+01 Design Inveatory x 1000

Phenanthrene Organic 1L17E4+00 1.17E+03 Design Inventory x 1000

Phenol Organic 7.98E-02 7.98E+01 Design Inveatory x 1000

Phenol 2.6-Bis(1,1-  Organic 4.05E-03 No Limit No RAQ limits

Dimethyl)

Polyvinyl Chloride  Organic 2.7E+03 NA NA

p-Toluenesulfonamide Organic 5.06E-03 No Limit No RAQ limits

Pyrene Organic 2.53E-01 2.53E+02 Design Inventory x 1000

RDX Organic 0.00E+00 1.04E+01 Adjusted based on
anticipated concentrations

Styrene Organic 4.3E+04 4.3E+H07 Cumulative Groundwater

Tetrachloroethene Organic 9.64E-03 9.64E+00 Design [aventory x 1000

Toluene Organic 9.82E-01 9.82E+02 Design Inventory x 1000

Tributylphosphate Organic 3.64E-01 No Limit No RAO limits

Trichloroethene Organic 7.20E-02 7.20E+01 Design Inventory x 1000

Trinttrotoluene Organic 0.00E+() 1.11E+01 Adjusted based on
anticipated concentrations

Undecane 4,6- Organic 1.61E-04 No Limit No RAO limits

Dimethyl-

Vinyl Chloride Organic 1.2E+01 1.2E+04 Cumulative Groundwater

A-18



Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAOs in |

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg} (pCi/Kg or mg/Kg) Concentration
Xylene (ortha) COrganic 3.88E-03 3.88E+00 Design Inventory x 1000
Xylene (total) COrganic 345E+00 3.45E+03 Design Inventory x 1000
Aluminum Inorganic 7.08E+03 [.61E+05 10 X Background
Antimony Inorganic 5.83E+00 5.83E+03 Design Inventory x 1000
Arsenic Inorganic 5.65E+00 5.80E+01 10 X Background
Barium Incrganic 1.79E+02 3.00E+03 10 X Background
Beryllium Inorganic 2.87E-01 1.80E+01 10 X Background
Boron Inorganic 1.85E+02 3.31E+03 Adjusted to Not Exceed
Hazard Index
Bromide Inorganie 3.6E+00 NA NA
Cadmium Inorganic 3.59E+00 3.59E+03 Design Inventory x 1000
Calcium Inorganic 2.04E+04 No Limit No RAO limits
Chloride Inorganic 1.87E+00 No Limit No RAQ limits
Chromium Inorganic 4.12E+01 4. 12E+04 Design Inventory x 1000
Cobalt Inorganic 6.04E+00 1.10E+02 10 X Background
Copper Inorganic 2.99E+01 2.99E+04 Design Inventory x 1000
Cyanide Inorganic ' 3.37E-01 3.37E+02 Design Inventory x 1000
Dysprosium Inorganic 5.93E+01 5.93E+04 Design Inventory x 1000
Fluoride Inorganic 3.87E+00 3.87E+03 Design Inventory x 1000
Iron Inorganic LO2E+04 2.50E+05 10 X Background
Lead Inorganic 5.76E+01 5.76E+04 Design Inventory x 1000
Magnesium Inorganic 4.47E+03 No Limit No RAO limits
Manganese Inorganic 2.07E+02 4.90E+03 10 X Background
Mercury Inorganic 9.45E+00 9. 45E+03 Design Inventory x 1000
Molybdenum Inorganic 1.02E+01 LOZE+04 Design Inventory x 1000
Nickel Inorganic 1.97E+01 3.50E+02 10 X Background
Nitrate Inorganic 3.93E+00 3.93E+03 Destgn Inventory x 1000
Nitrate/Nitrite-N Inorganic 2.22E-01 No Limit No RAO limits
Nitrite Inorganic 8.49E-03 8 49E+00 Design Inventory x 1000
Phospahate Inorganic 5.7E+00 NA NA
Phosphorus Inorganic 9.74E+01 No Limit No RAO limits
Potassium Inorganic L13E+03 No Limit No RAO limits
Selenium Inorganic 8 46E-0 8.46E+02 Design Inventory x 1000
Silicon Inorganic 1.6E+04 NA NA
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Table A-2. (continued).
Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAOs in |
Constituent {(pC/Kg or E+06 yrs Basis for Adjusted
Coustituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Stlver Inorganic 9.84E+00 9.84E+03 Design Inventory x [000
Sodium Inorganic 2.11E+02 No Limit No RAO limits
Strontium Inorganic 1.82E+01 1.82E+04 Design Inventory x 1000
Sulfate Incrganic 2.05E+01 No Limit No RAQO limits
Suifide Inorganic 7.59E+02 No Limit No RAQ limits
Terbium Inorganic 5.73E+02 No Limit No RAQ limits
Thallium Inorganic 3.70E-01 4. 30E+00 10 X Background
Tin Inorganie 3.0E+00 3.0E+03 Cumulative Groundwater
Vanadium Inorganic 2.12E+01 4.50E+02 10 X Background
Yiterbium Inorganic 1.95E+02 No Limit No RAO limits
Zinc Inorganic 2.08E+02 2.08E+05 Design Inventory x 1000
Zirconium Inorganic 6.91E+01 No Limit No RAO limits

a. Design inventory concentrations for radionuclides were calculated using the design inventory activity for
Jamuary 1, 2002, averaged over the entire landfill volume at a density of 1500kg/cubic meter. Design inventory
concentrations for organics and inorganics were calculated using the constitutent mass from the design inventory
averaged over the entire landfill volume at a density of 1500kg/cubic meter.
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Appendix B

Recommended Maximum Waste Concentrations Based on
Liner Compatibility
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Appendix B

Allowable Concentrations in Sail For Liner Compatibility Calculation
Purpose: GConvert maximum leachate concentrations for liner compatibility to waste soil concentrations,
Methodology: Convert C_echom 10 Cwasm sor. factoring in decay. DAFs

Calculations: Cwase so1 = {Cisacnan} [Leachate 10 Waste Soil Ratio)
Leachate to Waste Soil Ratio = (Csai) / (Crqua) = 1/ (DAF1000) (2™}
Based on: Cuiuis = (Caea) (DAF/1000) (6*+™")
The "Leachate to Waste Soil Ratio” can be determined using the EDF-274, operations evaluation, leachate concentrations as
cormnpared to the design inventory concentrations. This is ientified on the foliowing table under Step 5.

Clascham maximum leachate concentrations for liner compatibility {Appendix D - EDF 278)

Notes: 1. Constituent reported in the “INEEL CERCLA Disposal Facility Design Inventory {EDF-ER-254).
2. Where a constiluent did not have a specilic compatibility concentration, the maximum allowable concentrations in
leachate are based on chemical category as shown in Table 4-2 of the main text.
3. The suggested maximum aclivity concentration selected for the ICDF liner system is based on a total absorbed dose of
1,000,000 rads for the individual radionuclides and a maximum 4 cm leachate depih
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Table B-1, Maximum Allowable Concentration in Soil For Compatability.

Leachate to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration  Concentrationin  (Ceo'Suigi)  For Compatability  For Compatability
Constituents (Crguaya _mg/l Soil (Ce)b mglkg ke (Croanel mg/l mg/kg

ORGANICS

L.1.I-Trichloroethane 1.1645E-02 LGE-O2 1L3E+00 2.0E4+01 2.7E+01
1,1.2.2-Tetrachloroethane 1.2139E-03 4.98-05 4. 1E+00 5.0E+05 2.0E+06
L1, 2-Trichlorocthane 8.9945E-04 24804 2TEA(] 5.08+05 LAE405
1.1-Dichloroethane 83284E-04 2.3B-03 2.8E+00 5.0B+05 L4E+06
L. 1-Dichloroethene 4 .4863E-04 1L.SE-03 I3E+00 SOE+05 LeEA+06
L,24-Trichlorobenzene 24163604 1L1E-G2 4.7E+01 S.08+05 248407
1,2-Dichlorobenzene 71.0576E-04 LIE-D2 1.6B+01 508405 8.1E+06
1,2-Dichloroethane 3.5E+01 2.5E+01 7.1E-01 2.0E+03 L4E+03
1,2-Dichloroethene (total) 2.8947E-04 3.2E-04 L1E+00 5.0E+05 5.6E-+05
1,2,3,4,6,7,8,9-OCDD 2.7E-04 6.9E-02 2.5E-+02 5.0E+05 1.3E+08
1,2,3,4,6,7,8,9-OCDF 5.7E-05 1.4E-02 2.5E+02 5.0E+05 1.3E+08
1,2,3,4,6,7,8-HpCDD 1.8E-04 4.6E-02 2.5E-+02 5.0E+05 1.3E+08
1,2,3,4,6,7,8-HpCDF 4.8E-04 1.2E-01 2.5E+02 5.0E+05 1.3E+08
1,2,3,4,7,8,9-HpCDF 2.3E-06 5.9E-04 2.5E+02 5.0E+05 1.3E+08
1,2,3,4,7,8-HxCDD 4.4E-07 1.1E-04 2.5E-+02 5.0E+05 1.3E+08
1,2,3,4,7,8-HxCDF 7.8E-04 2.0E-01 2.5E+02 5.0E+05 1.3E+08
1,2,3,6,7,8-HxCDD 3.3E-06 8.4E-04 2.5E-+02 5.0E+05 1.3E+08
1,2,3,6,7,8-HxCDF 4.0E-05 1.0E-02 2.5E+02 5.0E+05 1.3E+08
1,2,3,7,8,9-HxCDD 9.4E-06 2.4E-03 2.5E-+02 5.0E+05 1.3E+08
1,2,3,7,8,9-HxCDF 8.8E-08 2.2E-05 2.5E+02 5.0E+05 1.3E+08
1,2,3,7,8-PeCDD 4.2E-07 1.1E-04 2.5E-+02 5.0E+05 1.3E+08

1,2,3,7,8-PeCDF 3.7E-06 9.3E-04 2.5E+02 5.0E+05 1.3E+08
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01-9

Leachate to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate  Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration  Concentrationin  (Cgoit/Stiquia) For Compatability For Compatability
Constituents (Cugui)a _mg/l Soil (Cy,y)b melkg Vkg (Cenchate)C mg/l mg/kg

Tetrachloroethene 1.3971E-03 9.6E-03 6,9E+00 208401 LAE+O2
Toluene 1 4969E-01 9.8E-01 6.6E+00 5.0E+05 3.3E+06
Tributylphosphate 8.3321E-04 3.6E-01 4.4E-0) 1.1E403 4.8E+02
Trichioroethene 246728402 7.2B-02 29E+00 5.0E+05 LSE+06
Trinitrotoluene GO000E+00 0.0BE+00 Nuot in inventory S.0E+05 Not in inventory
Undecane,4.6-Dimethyl- 24354803 LEE- (1 6.6E-02 5.0E+03 33EA02
Vinyl Chloride 9.7E.01 1.2E+01 1.3E-01 2.0E+03 2.5E+02
Xylene {ortho) 44125604 39E03 8.8E+00 5.0B+05 4 4E4+05
Xylene (total} 3.9255E-01 33E+00 8.8E+00 5.008+05 4 4E+06
INORGANICS

Alarminum 2.B302E+01 TAE+D3 2.5E+02 5.0B+05 1.3E+08
Antimony 1.1645E-01 S.8E+00 S.0B8+01 S.0E+05 2.38+07
Arsenic 1.8E+00 3TE400 3. 1E+00 5.0E+05 1.538+06
Barium 36E+00 1LBE4+DZ 5.0E+01 SOE+05 2B+
Beryllium 1.IE-D3 2.9E-01 256402 508403 1.3E+08
Boron 3.6E+01] 1.RE4+02 5. 1E+00 5.0E+03 23E+06
Bromide 5.4E+01 3.6E+00 6.6E-02 5.0E+05 3.3E+04
Cadmium 59E-01 3.6E+00 6. 1E+00 50E405 A.0BE+06
Calcium 4.0E+03 Z.0B+04 5.1E+00 S0BE+05 2.5E+06
Chloride 2.8E+(H 1 QE+00 6.6E-02 SOE4+05 33E+04
Chromium 4B+ 4. 1E+(0] 3.0E40] S.0B+08 LSE4+O7
Cobalt GOE-01 GCE+ 00 1LOE+3] SOE+05 5.0E+06
Copper 1.5E+00 30E+01 2.0B+0] $.0E+05 LOE+07
Cyanide 3 BE+00 34E-01 R.EE-02 SHOEA03 4.4E+04




I1-49

Leachate to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate  Concentration in Soil
Concentration ~ Concentrationin ~ (Csei/Suquie)  For Compatability  For Compatability
Constitgents (Criguiga _mg/l Soil (Ce)b mg/kg Vkg Craahue)e mg/l mg/keg
Dysprosiem 2.5E-01 S.9E+0 2 4E+02 5.0BE+05 1.2E+08
Fluoride 5.8E+01 39E+00 66802 JOE405 33E+04
Iron 4. 78401 LOE+04 228402 S.0E+05 {L1E+08
Lead 5.8E-01 5.8E+01 LOE+O2 SOEHO5 5.0B+07
Magnesium 8.8E+02 4.5E+03 5. 1E+00 S.0E+05 2.5E+06
Manganese 4. 1E+00 2.1B+2 5.0E+01 S50B+05 2.5E+07
Mercury 94E-02 94E+00 1.0E+02 SDE+05 5.0E+07
Molybdenum 1.OE400 LOE+O! 1.OE+01 50E+05 S5.0E+06
Nickel 20E-01 2.0E+01 1.0E+02 50E+05 5.0E+07
Nitrate 5.9E+01 396400 6.6E-G2 50E+05 3.3E+04
Nitrate/Mitrite-N 33E+00 2.2E-01 6.6E-02 30E+05 3.3B+04
Nitrite 1.3E-01 B.5E-03 6.6E-02 5.0E+05 33B+04
Phosphate 8.6E+01 5.7E+00 6.6E-02 5.0E+05 3.3E+H04
Phosphorus L9E+(1 9.7E+01 3 1E+0 308405 2. 5E406
Potassium 1.5E+31 LIE+03 1.5E+01 5.0E+05 1.5E+06
Selenium Z.1E-01 8.5E-01 4. 1E+00 S.0E+U5 20E+06
Silicon 2.4E+05 1.6E+04 6.6E-02 5.0E+0S 3.3E+04
Silver LIE-D 9 RE+00 9.0+ 50E+05 4. 5E+7
Sodium 28E+00 21E#2 7.6E+01 5.0E+05 3.8E+07
Swontium 1.5E+00 1.8E+01 1.2E+01 S5.0B+05 6.0B+08
Sulfate 3.1E+02 2.1E+01 6.6E-02 5.0B+05 3.3E4M
Sulfide LIE+04 T.0E+02 6.6E-02 5.0B+05 3.3E+04
Terbiom 24E+00 5.7E+02 24E402 5.0E+05 1.2E+08
Thallium 37603 ATE-0 1OE+2 30E+05 5.0B+07
Tin 3.0E+01 3.0E+H00 1.0E-01 5.0E+H05 5.1E+04
Vanadium 3.5E400 2AEH] 6.1E+00 5.0E+08 3.0B+06
Yiterbium BIEAOL ZOE+02 24E4+02 5.0E+05 1.2B+08
Zine 1LAE+01 2.1E+02 16E+01 5.0B+08 8.0E+06
Zirconium 1 1508801 6.9E+01 G OE+(2 5.0E+05 J.0E+08
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Ic-4

Leachate 10 Maximum

Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration Concentration Soil  (Cswi'Stigua)  For Compatibility  For Compatibility d
Constituents (Crigug)a  pCifl  (Cgo)b pCikg Vkg (Cleachaie)C pCi/t pCi/kg
U234 1.5924E-04 GOE+(03 IRE+07 2.7E407 1OE+15
15235 8.4040E-03 LIE+02 1.3E+04 2.TEHT 35E+11
U236 5.1441E-04 20E+02 398405 2.8E+07 LIE+13
U237 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
1238 9.5710B-01 20E+03 2.0E+03 2BE+07 S.8E+10
U240 2.8268E-25 2.5E-08 QOE+16 J0E+07 2.TE+24
Xel2? 5.8291E-83 1.GE-69 27E+13 8.0B+08 27EA+22
Xel2%m 0.0000E+00 0.0E+00 Notin Leachate Not in Leachate Not in Leachate
Xeldlm 3.3438E-123 2.78-109 8.0B+13 4.1E+08 3.3E422
Xel33 0.0000E+00 0.0+ Not in Leachate Not in Leachate Not in Leachate
Y90 1.54335E-1} 2.3B+07 {.5E+i8 71.9E+08 1.28427
Yol 6.2855E-51 4.1E-34 6.6E+16 1.3E+08 87E+24
Zn6s 1.9732E-21 2.7E-06 14E+15 2.1E+08 29E+23
Zr93 5.67T11EQ7 8.6E+072 1.5E+09 22E+08 A3E+17
Zr935 1 A447E-39 29E-22 20B+17 6.6E+09 136427

Nates:

a. Average leachate concentration bused on 15 year operations period (2001 EDF-274).

b. Predicled concentrations of constituents in waste soil (2000, EDF-264).

¢. Maximum concentration allowed in leachate for Jiner capability (2001, EDF 278)

d. Maximum allowable concentration in soil is the leachate to waste soil ratio multiplied by the

maximurm allowable concentration in leachate for compatibility,

e. The average leachate concentration is based on the design inventory concentration applied to 510,000 cubic yards. The peak leachate
concentration as discussed in the technical memorandum titled “Analysis of Dichlorodifluoromethane Leachate Reduction for the ICDF Landfill
and Evaporation Ponds,” November 26, 2003, was derived by assuming that only 2,080 cubic yards of waste at TAN contained
dichlorodifluoromethane at the design inventory concentration.
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Appendix C
Class C Waste Calculation
C.1. DISCUSSION

The Nuclear Regulatory Commission performance-based disposal requirement (10 CFR Part 61) is
invoked by DOE Order 435.1 and includes radiological waste classification. Waste greater than Class C
wastes can not be disposed to the ICDF landfill. The exact regulatory text for determining waste
classification is provided. The radiological activities have been converted into pCi/g for comparison to
other values calculated for the ICDF landfili WAC. Waste is classified either according to long-lived
radionuclides (Table C-1) short-lived radionuclides (Table C-2) or both. The appropriate numbers for
comparison have been put into bold font in each table. If the waste contains more than one radionuclide
from one table, the sum of fractions is used to determine waste classification. If both long-and short-lived
radionuclides are present, then a combinaticn of the tables and the sum of fractions is used, as explained
in the regulatory text below, which is taken directly from the regulations,

Because each waste stream will have a different mixture of isotopes, a separate Class C
determunation must be made for each waste stream. For stmple waste streams that contain only cne
isotope from one table or the other the Class C limitations is given in the WAC, and matches the bold
values in Table C-1 or Table C-2 below. For more complicated waste streams, the procedure outlined
below must be followed.

10 CFR 61.7(b)(5) Waste that will not decay to levels which present an acceptable
hazard to an intruder within 100 years is designated as Class C waste,

10 CFR 61.55 Waste Classification, (a)}(2)(iv)

(3) Classification determined by {ong-lived radionuclides. If radicactive waste contains
only radionuclides listed in Table C-1, classification shall be determined as follows:

(i) If the concentration does not excead 0.1 times the value in Table C-1, the waste is
Class A.

(i) If the concentration exceeds 0.1 times the value in Table C-1 but does not exceed the
value in Table C-1, the waste 1s Class C.

(ii1) If the concentration exceeds the value in Table C-1, the waste is not generally
acceptable for near-surface disposal.

(iv) For wastes containing mixtures of radionuclides listed in Table C-1, the total

concentration shall be determined by the sum of {ractions rule described in paragraph
{a}(7) of this section.
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Table C

-1. Long-lived radionuclides.

0.1 x Class C Class C

Radionuclide Radionuclide Concentration

Concentration  Concentration curies per cubic

Radioruclide pCi/g* pCi/g’ meter

C-14 40 % i0° 4.0 X 10¢ 8
C-14 in activated metal 4.0 x 108 4.0 x 107 80
Ni-59 in activated metal 1.10 % 10’ 1.10 X 10° 220
Nb-94 in activated metal 1.60 % 10* 1.00 % 10° 02
Tc-99 15 x 10° L5 X 10° 3
1-129 4.0 x 10° 4.0 x 10° 0.08
::::;:re:g;gi;i;ﬁsuramc nuclides with half-life 10X 10° 10 % 10° 100"
Pu-241 35%10° 35X 10° 3.500°
Cm-242 2.0x10° 2.0 X 107 20.000"

a. Assumes a waste density of 2.0 gm/ce, the regulation lists activities as seen in the third colutrm of this table.
Columns | and 2 have been converted te pCifg for ease of yse.

b. Units

are napocuries per gram.

(4) Classification determined by short-lived radionuclides. If radioactive waste does
not contain any of the radionuclides listed in Table C-I, classification shall be determined
based on the concentrations shown in Table C-2. However, as specified in paragraph
(a)(6) of this section, if radicactive waste does not contain any nuclides listed in either
Table C-1 or C-2, it is Class A.

(1) If the concentration does not exceed the value in Column 1, the waste is Class A.

(11) If the concentration exceeds the value in Column 1, but does not exceed the value
in Colomn 2, the waste is Class B.

(1) If the concentration exceeds the value in Column 2, but does not exceed the value
in Column 3, the waste is Class C.

{(iv) If the concentration exceeds the value in Column 3, the waste 1s not generally
acceptable for near-surface disposal.
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(v) For wastes containing mixtures of the nuclides listed in Table C-2, the total
concentration shall be determined by the sum of fractions rule described in paragraph
(a)(7) of this section.

Table C-2. Short-lived Radionuclides.

Conccentration, pCi/g”

Radionuclide

Col. 1 Col. 2 Col. 3
Total of all nuclides with less than 5 year half-life 35 x 10° ) )
H-3 20 %107 ¥ ¢
Co-60 35 % 10° * ®
Ni-63 175 x 108 3.5 107 3.5 x 108
Ni-63 in activated metal 1.75 % 107 35108 35 x10°
Sr-90 20x 10* 75 % 187 35x10°
Cs-137 5.00 x 10° 22x 107 23x10°

a. The regulation gives the activities in curies per cubic meter. These have been converted to pCi/g using an
assumed mass of 2 gm/ce.

b. No limits are established for these radionuclides in Class B or C wastes. Practical considerations such as the
effects of external radiation and internal heat generation on transportatien, handling, and disposal will limit the
concentrations for these wastes. These wastes shall be Class B unless the concentrations of other nuclides in
Table C-2 determine the wasie to be Class C independent of these nuclides.

(5) Classification determined by both long- and short-lived radionuclides. If
radioactive waste contains a mixture of radionuclides, some of which are listed in Table
C-1. and some of which are listed in Table C-2, classification shall be determined as
follows:

(1) If the concentration of a nuclide listed in Table C-1 does not exceed (0.1 times the
value listed in Table C-1, the class shall be that determined by the concentration of
nuclides listed in Table C-2.

(i1) If the concentration of a nuclide listed in Table C-1 exceeds 0.1 umes the value
listed in Table C-1 but does not exceed the value in Table C-1, the waste shall be Class C,
provided the concentration of nuchdes listed in Table C-2 does not exceed the value
shown in Column 3 of Table C-2.

(6) Classification of wastes with radionuclides other than those listed in Tables 1 and

2. If radioactive waste does not contain any nuclides listed in either Table C-1 or 2, it is
Class A.
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{7) The sum of the fractions rule for mixtures of radionuclides. For determining
classification for waste that contains a muxture of radionuclides, it is necessary to
determine the sum of fractions by dividing each nuclide's concentration by the
appropriate limit and adding the resulting values. The appropriate limits must all be taken
from the same column of the same table. The sum of the fractions for the column must be
less than 1.0 if the waste class is to be determined by that column. Example: A waste
contains Sr-90 in a concentration of 50 Ci/m3 and Cs-137 in a concentration of 22 Ci/m3.
Since the concentrations both exceed the values in Column I, Table C-2, they must be
compared to Column 2 values. For 5r-90 fraction 50/150=0.33; for Cs-137 fraction,
22/44=0.5; the sum of the fractions=0.83. Since the sum is less than 1.0, the waste is
Class B.

C.2. REFERENCES

10 CFR 61,1999, “Licensing Requirements for Land Disposal of Radioactive Waste™, Code of Federal
Regulations, Office of the Federal Register, July 1, 1999,

C.3. BIBLIOGRAPHY

40 CFR 264, 1999, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” Subpart BB, ““Air emission standards for equipment leaks,” Code of Federal
Regularions, Office of the Federal Register, July 1, 1999.

40 CFR 761, 1999, “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in
Commerce, and Use Prohibitions,” Code of Federal Regulations, Office of the Federal Register.
July 1, 1999.

DOE-ID, 1999, Final Record of Decision, {daho Nuclear Technology and Engineering Center, Operable
Unit 3-13, DOE/D-10664, Rev. 0, Department of Energy Idaho Operations Office, Idaho Falls,
1daho, U.S. Environmental Protection Agency Region 10, and State of Idaho Department of Health
and Welfare.
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Appendix D

Master Landfill Waste Acceptance Criteria Table
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Appendix D

Master Landfill Allowable Concentration Criteria Development Calculation

Purpose: Compare the concentrations of waste constituents allowable in the waste mass
to determine the maximum concentration in the waste mass. The maximum concentration
will be used to compute a maximum mass of each design inventory constituent that
can be used for the waste accaptance criteria

Methodology: Copy the design inventory constituent list and concentrations allowed in the landfill
based on the tollowing criterian:
1. Groundwater remedial action objectives {RAQ) based concentrations
2. Maximum allowable concentrations of waste soil that if ptaced in the landfill
would have a leachate chemical make-up compatabie with the liner materials
{HDPE geomembrane, geosynthetic clay liner, and soil bentonite liner}
3. Regulatory limitations (ARARs)
4. Background concentrations

Calculations: 1. Input the allowable concentration for each design inventory consitutent based on the
4 criterian listed abaove.
2. Compare the concentration based on each criteria and determine the the criteria that
provides the minimum or most conservative allowable concentration in the soil mass.
3. Compare the concentration determined in step 2 with background concentrations
and select the maximum concentration between the 2 values for the landfill waste
acceptance criteria maximum aflowable concentration.
4. If background is selected for the limiting value, the associated concentration
will be set at 10 X background

Notes: See Figure 4-1 in the text for WAC development logic
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Table B-1, WAC Concentration Selection

Concentration Based on Criterion

gy or pCHlky
Groundwater RAG Liner Regulatory
Guidanee Concentration  Compavbility® Limitation ““*%  Background Selecied WAC Comventration  Source of WAC Concanteslion
Constitent® myfkg o1 pUikp mfkgor pCiiky  wglky or pCitkg  mpfkg or pCitky mg/kg or plike

Organics

1.4, - Trichloroethane 1L.6B+01 27801 SOE+D2 NA Va1 RAL
14,2, 2-Tetachiorocthane SOE-02 2.0E+06 SUEMO2 NA 5.0E-02 RAQ
1.4.2-Trichioroethane 24601 LIB03 508402 NA T4E0 RAL
L1-Dichloroethans 236400 LAE+O SOE NA 2.38+00 RAG
1, LDichlorosthens 158400 1 6B+ 00 SDEH2 NA 158400 RAC
1.2.4-Trichiorobenzene LB+ ZALH0T SDEL02 NA L1B+01 RAG
L 2-Dichlarobenzicing L1B+08 8.1E+00 SOB+02 NA .1E+01 RAD
1,2-Dichlorocthanc 2.5E+04 1.4E+03 5.0E+02 NA 5.0E+02 Other Reg.
1,2-Dichloroethene (total) 3.2E-01 5.6E+05 5.0E+02 NA 3.2E-01 RAO
1,2,3,4,6,7.8,9-0CDD 6.9E+01 1.3E+08 1.0E+05 NA 6.9E+01 RAO
1,2,3,4,6,7.8,9-OCDF 14E+01 1.3E+08 1.0E+05 NA 1.4E+01 RAO
1,2,3,4,6,7.8-HpCDD 4.6E+01 1.3E+08 1.0E+05 NA 4.6E+01 RAO
1,2,3,4,6,7,8-HpCDF 1.2E+02 1.3E+08 1.0E+05 NA 1.2E+02 RAO
1,2,3,4,7.8,9-HpCDF 5.9E-01 1.3E+08 1.0E+05 NA 5.9E-01 RAO
1,2,3,4,7.8-HxCDD 1.1E-01 1.3E+08 1.0E+05 NA 1.1E-01 RAO
1,2,3,4,7,8-HxCDF 2.0E+02 1.3E+08 1.0E+05 NA 2.0E+02 RAO
1,2,3,6,7.8-HxCDD 8.4E-01 1.3E+08 1.0E+05 NA 8.4E-01 RAO
1,2,3,6,7,8-HxCDF 1.0E+01 1.3E+08 1.0E+05 NA 1.0E+01 RAO
1,2,3,7,8,9-HxCDD 2.4E+00 1.3E+08 1.0E+05 NA 2.4E+00 RAO
1,2,3,7,8,9-HxCDF 2.2E-02 1.3E+08 1.0E+05 NA 2.2E-02 RAO
1,2,3,7,8-PeCDD 1.1E-01 1.3E+08 1.0E+05 NA 1.1E-01 RAO
1,2,3,7,8-PeCDF 9.3E-01 1.3E+08 1.0E+05 NA 9.3E-01 RAO
L3 Dichlorobeneene LB+ 23E+4 SOE+0L NA LI1Bs RAD
1 A-dichlurobersne 458407 SUE+DO 4 AEHN N& 4.56+02 RAG
1A Dicomne 1.9E-0Z S4B SOE+02 NA L9E-02 . RAG
2,3,4,6,7,8-HxCDF 1.6E+01 1.3E+08 1.0E+05 NA 1.6E+01 RAO
2,3,4,7,8-PeCDF 6.3E+00 1.3E+08 1.0E+05 NA 6.3E+00 RAO
2,3,7,8-TCDD 4.1E-03 1.3E+08 1.0E+05 NA 4.1E-03 RAO

2,3,7,8-TCDF 5.5E+01 1.3E+08 1.0E+05 NA 5.5E+01 RAO
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Table D-1. (continued).

Concentration Based on Criterion
mpfkg or pCitke
Groundwater RAO Liner Regulatory
Guidance Concemration  Cumpatabitity® Limieation % Background Sclected WAL Concontration  Source of WAG Concsntration
Constinent® snglky o PoVkg sk orplidke  mglep ornCifkg @ﬁg ur plidkg ke or pCitkg
Dibena(a hjunthracene 11E+D) S.60+07 EOEA0S NA LB+ RAO
Dibenasfursn 302 LEB+0R 005 NA 328402 RAD
Dichlorodifluoromethanc 1.7E+03 4.0E+02 5.0E+02 NA 4.0E+02 Liner Compatibility
Diethyiphthatate LI+ 1.2E+06 1 .0E4DS NA LiEsQ( RAD
Dimethy! Disulfide No-Limit 3I3B04 1OE+0% MNA 1IED4 Liter Compatihiticy
Dircthylphthalate (B 3TE+03 108405 NA LB+ HAD
Din-butylphthalae 2AE+01 1OE+(8 1.0E408 NA 2AEHT] RAD
Di-sontylphihalate 26EHH L2E+12 {.0E+05 NA LEE+T RAD
Eivosan N Linmit 4 BE+05 LOE+D3 NA 1.OE+DS Regulatory Limit
Ethyt cyanide Mes-Limit 33E+04 1.0B+08 KA FIE04 Liner Comparihifity
Erhylbonrons T.BE+01 LB S.OE+02 NA TRE«01 RAG
Famphur Ny Limidt THE06 1.0E+05 NA LUE+DS Regulateay Limit
Flooranthene THEH02 Z0EH6 J.OB+08 NA THE+02 RAG
Fluorene TR0 1 OE+06 1.0E+0% NA LBE+G2 RAGH
Hepladeoane, 2.6,10,15-Tetra Wi Lt A3EH04 1.0E408 NAa AIE Liner Compatibility
Hesachlorohenzene LIE+D 4 BE+O5 1.0E+08 NA 1L UB401 RAO
Hexschlorobutaiiono TAEADN 1 1B406 S.0Ea02 NA 218+ RAQ
Hexachlorooyclopentadiens 1.18+01 LAEMDT LUE+OS NA LIE+O1 RAD
Hexsehlororthane LA LIE+D% 40RO HA (10000 RAD
Indennd 1,2.3-cdipyrone 11E+01 ZBE408 FOE+05 NA IR RAD
Taabutyl alcobol 1.ZE+00 SIB+05 $0E+02 NA 1.2E40 RAD
Tsophorone 18D 4. 0B+ 08 §OB408 NA 1401 RAO
isopropyl Alvohol/2-prapanct No Limi 4.9B+05 06403 WA LOE+0S Repulatory Limit
Kepone 498401 438408 {0E+05 NA SIEH RAO
Mesity!l axide Mo Limit 128406 1OE08 NaA [ OB+05 Regulatory Limit
Muthyt Acctate 45040 J6EH+04 L QE+03 NA 4.BB.0) /AQ
Muthylene Chioride BAEME 278+ SUE+02 NA LTEA Liner Compatibilicy
Napbthalens 438402 LEEHIS LOB403 NA 43542 RAO
Mitrobeszene LIE+01 268405 SORs02 NA 18401 RAG
M-Nitroso-di-n-propylomine LIE+OT 1 AE+05 LOE#DS NA LIE+1 RAQ
N-Nirosodiphonylaming LIE+O1 5. 2840 1.0E+D8 HA 115401 RAD
Cctane 3 3,7 Trimethyt Ho Limit 13B+04 £0B+0% NA 33 Liner Compatibility
o-Toluenesulfonamide Ko Limit 33E+04 1.0E+08 MNA A3BD4 Lingr Computibility
Peotarhlorophenst S6E+01 128406 1.0E+08 NA 5.6B+01 RAQ
Phenanthronge 1.2E403 2TELDS LOE+Q5 NA 1.2B403 RAQ
Phenol BOELO 2. IB+08 LOBs08 HA 2.0BEM RAD
Phenol 2,6-Bis{ 1, I-Dimethyh) Na Limst 4.7E406 1OE+QS NA LOE+0% Regulstory Limit
Polyvinyl Chloride NA 5.0E+08 1.0E+05 NA 1.0E+05 Other Reg.

p-Tolucnesulfonamide No Limit 3.3E+04 1.0E+05 NA 3.3E+04 Lincr Compatibility
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Table D1, {continucd).

Conconoution Based on Critcrion

ke or pLritkg,

Copstityent”

Boium
Seradinng
Sulfare
Sutfde
Tuvbsivan
“Fiabbin
Tin
Vanudium
Yiterblum
L
Rudbamslides
Agltts
AmZdl
Am2dd
Bal3m
<14

L3t F e
Ceidd
Los7
ofl
Csi34
Osis?
Ening
Euisd
Bulss
FebS

e
o
K40
K85
Mgy
Hi6s
Nply?
PmlsT
s
Palio
s
Pulel
Ra226
Ryl
Shins
Smifl
890
e
Teitim
Thilg
THIWO
™I
U233

Grownd witer RAG

Uuidance Concontration. Cerpatability ® Limitation =%

Moy L
LBE«4
Ner Limi
NoLimiy
Mo Lisnit
4.3E+00
3.0E+03
455802
Nor Lansis
2184058
N lamit

ROHO5
246407
o )
Ho Lisit
301403
1 6E+D6
150403
ATE403
196408
11807
Ner Limis
57608
R3O
§8F+08
LOE#12
S.0E407
AMEH
24E4D5
Wo Lamis
SSEH
GOEHL0
BAE+0G
1.8E+08
2.3E208
HICH00
L3R+06
G AGLDY
4JE+08
LIE+4
9,3R+06
LAESOR
Na L
A8E+D6
2. 3Fads
18E+04
LAE+O4

1.7L+04
LGE+08

Linge

e
LI
0+ 18
A
.38 1
1.4E+28
178428
TAE4ZY
FaR31
ZIE4TR
19E422
BPELT
13w

Y e

13E#3
212
L9E+1%
22413
Mo Limi
LEEHIL
TTE#1E
18B+14
10
10049
22437
TOE+1?
490423
L1IC41E
40EA24
450422
436422
426420
A8k 14
L BES2%
2.56421
S4E+in
TBH+12
1.6E+08

Regolutory

LIE12
L3KHW
RNA
NA
NA
NA
NA

Belected WAL Concentraton

or phoidk

3.0E+03
458401
Ko Lindh
TAEH0S
No Limit

REHL05
18HA07
33502
Ko Limit
301408
LERAO6
186403
1IR3
19E+08
1802
2312
LAs
H2H=08
18E+08
IOB+13
SOFAT
LIE03
245408
e { iy
SEEHA
GOEH0
64408
JBEHDE
108407
475406
1. 58406
GALHI7
475108
L2ke
2.35+05
34E408
3.5H.02
SREA06
LIEHOG
165404
1, 4¥404
17404
1L6E+08

Sowcos of WAC Corgantration

16 X Backgrenmsd

Rat

Liner Computibility

Liner Componibiliny

Lawe Cwrgalibitity
RAD
RAO
RAD

Liner Compatibitity
RAG

Liser Cinparibiliy

RALY
Regidateey Limiy
RAU
Liner Crmnpaibiliey
RAD
RAD
RAQ
RAG
RAO
Rags
Regulatory Limis
Rasy
RAO
Rady

RAD
RALY
RAD
RAU
RAGY
RAQ
RAQ
RAG
RAD

Regalatory Limit
RAG

RA
RAG
RAG
RAG
RAG
RAD
Regulutary Limi
RAG

RAG
RAG
WALy

Ra
Liner Cempatibility
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Table D-1, (continued),

Concentration Based on Criterion

mpfkg or pCVke
Groumdwaser RAD Liner Regulatory
Guidanee Concentration  Compatabitity® Limitation ™™™ Backeround Selected WAC Concenlration  Sources of WAC Concentration
Constituen® ok or PCike Mg oF Py mpikg of pOIrke  ovp/ke ar pCilkg gk or Pk
U234 6.0E+06 10815 NA NA 6OE+0G RAD
U3 LAE+OS 3.5E411 NA NA L1E+05 RAD
U6 208405 LIE#13 NA NA 2OE40% RAQ
LIZ38 2B+ 5.8E+10 NA NA 20+ RACQ
Yo 23&10 1.2E+27 NA NA 23E+10 RAO
* Al constituents’ design § y s wihere compired sgains baeckgronnd 1o d ing iF they showdd be included in the oxeess Hifetime casver risk and harard index evatutions. No

limit was asod a5 thi defaul if the coastiuont was loss than background and dots not have a rigk factor, otherwise the concentration was defavited o the background concentration. MCL
* For sl constituents whisre lier compalability dets was avsitsble, thuse numbers are given. For constituents without specific compatibitity, the masinus sllowsble leachute concentration by
chemical class was used ax per Table 442 0 the fnain test

¥ 1O Kotal Transuranic isotopes, 1 move than one teansarsnic botnpe i present the sum i s ¢xcoed 10 nCifg digquid t0nCiind, of 1RT pLULY hese lmits are diws in itadicr. 'This bs eafoutased fot alpha.
mitiing TRI isotopes, with half-lives greoter than 20 years: NP2XT, Pu-238, Pu-239, Pu-240, Pu-244, Pu-244, Ame241, Ame243, O 248, o248, Cre 250, BR-347, 05249, a0d CF-25]
# Class € waste, psamipg pody g single jsstope s sresent. Por wastes sontaiming moce than one of those isotepes, use the Rermuls i 10CFR 61,58 o-detonmine waate chissificadon, This is thows in Appondix e the
WDF Landf)l WAL

" Total organic consiituens eannot excesde 10% by weight {100,000 mg/kg) 40 CFR I08202X 1), total volatile organic constituonis cannot exceed 500 s,

"Total PCBs cannot excoed 500 mafkg (40 CFR 761,603,
*Based on 40 CFR 264 Section BB, extmplion provided if organies are loss than 10% by waight

"Calculated concentration exceeds unlty therefore "No Limit" applies fo the specific evaluation critarion.
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Thermal Power Calculation Methods
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Appendix E

E.1 Calculation of Thermal Power

The thermal power of the waste in a container is calculated from the concentration of radionuclides
in the waste and the heat of decay from Table E-1. The thermal power calculation is performed in the
following steps. The information provided is an excerpt from the Appendix A: Radiological Calculation
Methods (DOE/RL 1998)

1 The concentration of each radionuclide (expressed in curies per cubic meter} is multiplied by the
heat of decay for that nuclide from Table E-1, yielding the heat of decay for each in units of watts

per cubic meter.

2. To determine the thermal power add the heat of decay for each radionuclide in the waste to
provide a total “heat of decay™ for the waste stream.

E.2 References

DOE/RL 1998, “Hanford Site Solid Waste Acceptance Criteria, " HNF-EP-0063, Rev. 5, U. S.
Department of Energy Richland Field Office, Richland, Washington, June 29, 1998.
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Table E-1. Conversion factors for general radiclogical calculations.

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) {(curies per gram) {watts per curie) Correction Factor

*H 4.5034 E+03 9.66 E+03 3.38 E-05 149 E-07
Be 5.3920 E+01 3.50 E+05 2.94 E-04 7.47 E-07
Be 5.8439 E+08 223 E-02 1.20 E-03 8.25 E-04
e 2.0928 E+06 4.46 E+00 293 E-4 4.86 E-06
Na 95032 E+02 6.25 E+03 8.71 E-03 1.78 E-05
p 1.4262 E+01 2.86 E+03 4.12 E-03 3.61 E-03
g 8.7510 E+01 426 E+04 2.88 E-04 376 E-06
*Cl 1.0994 E+08 330 E-02 143 E-03 5.11 E-05
K 4.6641 E+11 7.00 E-06 3.33 E-03 2.87 E-05
¥Ca 1.6380 E+02 1.77 E+04 4.56 E-04 1.54 E-03
*Sc 8.3790 E+01 3.39 E+04 1.26 E-02 6.90 E-05
Uy 3.3000 E+02 8.08 E+03 5.16 E-06 8.04 E-07
Cr 2.7702 E+01 9.24 E+04 1.93 E-04 778 E-07
*Mn 3.1210 E+02 7.75 E+03 4.96 E-03 1.56 E-05
*Fe 9.97 E+02 2.38 E+03 9.66 E-06 6.25 E-06
*Co 7.7270 E+01 3.02 E+04 202 E-02 9.22 E-05
o 2.7179 E+02 843 E+03 7.42 E-04 2.11 E-05
*Co 7.0820 E+01 3.12 E+04 491 E-03 2.53E-05
“Fe 4.4503 E+01 497 E+04 7.74 E-03 344 E-05
PNi 2.77 E+07 7.97 E-02 1.36 E-05 344 E-5

8Co 1.9253 E+03 1.13 E+03 1.54 E-02 5.09F-04
©Ni 3.65 E+04 5.67 E+01 1.01 E-04 7.23 E-06
8Zn 2.4426 E+(2 822 E+03 3.38E-03 4.75 E-05
%Ge 2.7082 E+02 7.09 E+03 2.44 B-05 1.20 E-04
"Se 1.1978 E+02 1.45 E+04 2.32E-03 1.97 E-05
Se 2.3741 E+07 6.96 E-02 3.14 E-04 2.29 E-05
Eor 2.5550 E+01 6.23 E+04 4.65 E-05 143 E-04
¥Ry 3.9285 E+03 391 E+02 1.50 E-03 1.64E-14
¥sr 6.4840 E+01 237 E+04 307 E-03 1.17 B-05
%Rb 1.8631 E+0I 8.15 E+04 451 E-03 1.54 E-05
Sy 1.0665 E+02 1.39 E+04 1.59 E-02 6.54 E-05
¥sr 5.0530 E+01 2.90 E+04 3.46 E-03 9,65 E-05
Hgr - Py £.0512 E+04 276 E+02 5.54 E-03 3.04 E-03
Mo 1.4610 E+06 9.61 E-01 7.41 E-05 6.62 E-05
#™Nb 5.8914 E+03 2,38 E+02 1.09 E-05 6.81 E-03



Table E-1. {centinued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) (curies per gram) (watts per curie) Correction Factor
By 5.5882 E+08 251 E-03 1.24 E-04 7.74 E-04
*Nb 7.4144 E+06 187 E-01 1.02 E-02 9.65 E-04
#Nb 3.4975 E+01 393 E+05 4.68 E-03 1.35 E-05
b4 S N 6.4020 F+01 4.42 E+04 424 E-04 6.09 E-05
e 7.7103 E+07 1.71 E-02 5.04 E-04 1.93 E-05
BRu-"P"Rh* 3.6260 F+01 7.00 E+04 3.36 E-03 2.08 E-05
T T 3.7359 E+02 6.59 E+03 399 E-04 1.11 E-03
W7pg 2.3741 E+09 5.14 E-04 5.51 E-05 297 E-05
108m 8 g 4.6386 E+04 2.61 E+01 9.96 E-03 6.60 E-04
1%Cd 4.6260 E+02 2.59 E+03 1.54 E-04 2.66 E-04
Hompag 1104 ox 2.4979 E+02 9.50 E+03 7.19 E-03 1.87 E-04
meg 5.1499 E+03 2.24 E+02 1.08 E-03 3.56 E-03
B30 1.1509 E+02 1.00 E+04 1.66 E-03 2.48 E-05
Hemgn 2.9310 E+02 3.74 E+03 678 E-05 1.45 E-05
imgn 20088 E+04 5.37 E+01 6.59 E-05 2.68 E-05
PiTe 1.6780 E+01 6.43 E+(4 3.42 E-03 4.43 E-06
BTe 36524 E+15 291 E-10 1.29 E-03 2.45 E-05
1¥*gh 6.0200 E+01 1.75 E+04 1.33 E-02 5.86 E-05
| 5.9408 E+01 1.76 E+04 2.51 E-04 5.62 E-D5
g 1.0074 E+03 1.04 E+03 314 E-03 2.84 E-05
s 5.7400 E+01 1.82 E+04 2.13 E-04 1.69 E-05
165h 1.2460 E+01 8.32 E+04 1.83 E-02 2.73 E-05
1860 Mg 3.6524 E+07 5.68 E-02 123 E-02 2.31 E-04
ety PR, VP 1.0900 E+02 1.89 E+04 1.36 E-03 5.07 E-05
13y 5.7343 E+(0 1.77 E-04 3.93 E-04 4,04 E-04
i 1 3.3600 E+01 301 E+04 1.44 E-03 5.57E-05
13lmye 1.1840 E+01 8.42 E+04 119 E-04 6.07E-12
B 3.8423 E+03 2.56 E+02 2.39 E-03 1.81 E-05
Bieg 75313 E+02 1.29 E+03 1.02 E-02 1.08 E-04
Bics 8.4006 E+08 1.15 E-03 3.32E-M4 1.06 E-05
s mRax 1.0983 E+04 1.69 E+02 3.36 E-03 7.44 E-05
'"Ba 1.2752 E+01 7.31 E+04 2,72 E-03 8.70 E-06
Hice 3.2301 E+01 2.85 E+04 8.60 E-04 2.80 E-05
1#Ce-"4pr* 2.8489 E+02 6.37 E+03 7.34 E-03 8.70 E-04
1¥TNd 1.0980 E+01 8.09 E+04 2.22 E-03 1.59 E-05
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Table E-1. (continued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isctope {days) (curies per gramy) (walts per curie) Correction Factor
¥pm 9.5818 E+02 9.27 E+02 3.68 E-04 9.13 E-05
1Sm 3.8716 E+13 229 E-08 1.37 E-02 1.74 E-01
ey 1.3076 E+04 6.66 E+01 8.90 E-03 6.25 E-04
515m 32872 E+04 263 E+01 7.41 E-04 6.98 E-05
ey 4.9461 E+03 1.74 E+02 7.03 E-03 514 E-04
5G4 3.9446 E+16 2.18 E-11 1.3t E-02 567 E-01
?Gd 2A160 E+02 3.53 E+03 6.02 E-04 354 E-05
MEy 3.1385 E+03 270 E+02 8.77E-03 6.66 E-04
5Ey 1.7390 E+03 4.84 E+02 6.53 E-04 965 E-05
" Tm 1.2860 E+02 597 E+03 1.90 E-03 6.12 E-05
15He 7.0000 E+01 1.07 E+04 2.16 E-03 1.30 E-05
By 4.2390 E+01 1.70 F+04 3.85 E-03 1,59 E-05
S 1.1443 B+ 627 B+ 8 46 E-03 1.04 E-04
185y 7.5100 E+01 9.40 E+03 7.53 E-04 1.75 E-06
"®Re 1.5888 E+13 4.39 E+08 391 E-06 1.26 E-07
®Au 1.8609 E+02 3.60 E+03 5.10 E-04 3.01 E-05
Hy 4.6612 E+01 1.38 E+04 1.75 E-03 1.70 E-05
11 1.3806 E+03 4.64 E+02 1.38 E-03 5.60 E-06
g; 1.1523 E+04 5.47 E+01 9.12 E-03 4.66 E-05
Hopy 8.£449 B+03 7.63 E+01 6.62 E-05 316 E-02
Hopg 1.3838 E+02 4.49 E+03 3.26 E-02 2.18 E-02
Ra 5.8439 E+05 9.89 E+01 2.89 E-02 2.00 E-02
Tac 7.9524 F+(3 7.23 E+01 1.46 E-03 4.00 E+00
™Ra 2.1001 E+03 2.73 E+02 2.71 E-04 1.11E-02
157 6.9874 E+02 820 E+02 327E-02 7.95 E-01
M 2.6800 E+06 2.13E-01 3.08 E-02 5.00 E+00
10T 27532 E+07 2.06 E02 2.83E-02 7.58 E-O1
Bipy 1.1965 E+07 472E-02 5.08 E-02 2.99 E+00
2Th 5.1317 E+12 1.I0E-07 242E-02 3.81 E+00
R 2.5165 E+04 2.24 E+01 3.21 E-02 1.53 E+00
iy 5.8147 E+07 9.64 E-03 291 E-02 3.15E-01
B 2.4100 E+01 2.32 E+04 1.49 E-04 8.16 E-05
By 8.9667 E+07 6.26 E-03 288 E-02 3.08 E-01
B 25706 E+11 2.16 E-06 2.86 E-02 286 E-01
B6py 1.0439 E+03 5.30 E+02 3.48 E-02 3.37E-01
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Table E-1. {continued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) (curies per gram) (watts per curie) Correction Factor
Bey 8.5540 E+09 6.47 E-05 271 E-02 2.92E-01
HNp 7.8162 E+08 7.05 E-04 296 E-02 1.25 E+00
HBpy 3.2032 E+04 1.71 E+01 3.31 E-02 9.13E-01
B8y 1.6319 E+12 3.36 E-07 253 E-(12 275 E-01
H%py 8.8060 E+06 6.21 E-02 3.11 E02 1.00 E+00
Hpy 2.3971 E+06 228 E-01 310 E-02 1.00 E+00
HAm 1.5786 E+05 3.44 E+00 3.33 E-02 1.03 E+00
#lpy 52412 E+03 1.03 E+02 3.30E-05 192 E-2
BmAm 5.1499 E+04 1.05 E+01 2.37 E-04 9.91 E-01
®Cm 1.6280 E+02 3.31 E+03 3.68 E-02 4.02 E-02
Hpy 1.3634 E+08 3.96 E-03 293 B-O2 9.56 E-01
*am 2.6918 E+06 2.00 E-01 3.22 E-02 1.02 E+00
*Cm 1.0629 E+04 5.16 E+01 3.73E-02 7.15 E-01
*Cm 6.6109 E+03 8.09 E+01 3.50 E-02 5.77 E-01
#py 29512 E+10 1.83 E-05 277 E-Q2 9.39 E-01
BCm 3.1046 E+06 172 E-01 340 E-02 1.06 E+00
*Cm 1.7276 E+06 3.07 E-01 3.25 E-02 1.05 E+00
Ealt 1% 5.0403 E+05 1.05 E+00 3.56 E-02 1.34 E+00
*Cm 5.6978 E+09 929 E-05 3.36 E-02 9.65 E-01
em 1.2418 E+08 4.24 E-03 3.06 E-02 3.85 E+00
Bt 1.2820 E+05 4.05 E+00 3.93E-02 1.34 E+00
B 4.7774 E+03 1.00 B+(2 3.63 E-02 6.10 E-1
2Cm 3.2872 E+06 2.07 E-01 2.19 E-04 2.18 E+01
Blcg 3.2799 E+05 1.59 E+00 374 E-02 1.37 E+00
Bor 9.6607 E+02 5.38 E+02 3.69 E-02 3.65 E-01
e 2.7570 E+02 1.86 E+03 3,92 E-02 9.56 E-02

* When this parent-daughter pair are in secular equilibrium, only the activity of the parent nuclide should be considered in
perfarming the calculations. E g, if ®S1-**Y are in secular equilibrium in the waste, the thermal power for beth nuclides

would be determined by multiplying the **Sr activity by the heat of the decay for the **S—"Y pair.
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Appendix F

Comparison of Design Inventory and Waste Acceptance
Criteria Concentrations
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Table F-1. Comparison of Design Inventory and Waste Acceptance Criteria Concentrations

Wastc Acccptance
Design Inventory (DI}  Criteria (WAC) Mass or  Mass or Activity

Mass or Activity Activity Comparison
Constituents kg orCi kg or Ci (DI/WAC) %
Organic
1.1.1-Trichloroethane 7.4E+00 1.2E+04 <0.1%
1.1.2,2-Tetrachloroethane 2.3E-02 3.8E+01 <0.1%
1,1.2-Trichloroethane 1.1E-01 1.8E+02 <0.1%
1.1-Dichloroethane 1.1E+00 1.8E+03 <0.1%
1.1-Dichloroethene 7.0E-00 1.1E+03 <0.1%
1,2,3,4,6,7,8,9-O0CDD S5.2E+01 5.2E+04 0.1%
1,2,3,4,6,7,8,9-OCDF 1.1E+01 1.1E+04 0.1%
1,2,3,4,6,7,8-HpCDD 3.5E+01 3.5E+04 0.1%
1,2,3,4,6,7,8-HpCDF 9.1E+01 9.1E+04 0.1%
1,2,3,4,7,8,9-HpCDF 4.4E-01 4.4E+02 0.1%
1,2,3,4,7,8-HxCDD 8.3E-02 8.3E+01 0.1%
1,2,3,4,7,8-HxCDF 1.5E+02 1.5E+05 0.1%
1,2,3,6,7,8-HxCDD 6.4E-01 6.4E+02 0.1%
1,2,3,6,7,8-HxCDF 7.7E+00 7.7E+03 0.1%
1,2,3,7,8,9-HxCDD 1.8E+00 1.8E+03 0.1%
1,2,3,7,8,9-HxCDF 1.7E-02 1.7E+01 0.1%
1,2,3,7,8-PeCDD 8.0E-02 8.0E+01 0.1%
1,2,3,7,8-PeCDF 7.1E-01 7.1E+02 0.1%
1,2,4-Trichlorobenzene 5.4E+00 8.7E+03 <0.1%
1,2-Dichlorobenzene 5.4E+00 8.7E+03 <0.1%
1,2-dichloroethane 1.9E+04 3.8E+05 5.0%
1,2-Dichloroethene (total) 1.5E-01 2.5E+02 <0.1%
1,3-Dichlorobenzene 54E+00 8.7E+03 <0.1%
1,4-Dichlorobenzene 2.1E+02 1.2E+04 0.67%
1.4-Dioxane 8.9E-03 1.4E+01 <0.1%
2,3,4,6,7,8-HxCDF 1.2E+01 1.2E+04 0.1%
2,3,4,7,8-PeCDF 4.8E+00 4.8E+03 0.1%
2,3,7,8-TCDD 3.1E-03 3.1E+00 0.1%
2,3,7,8-TCDF 4.2E+01 4.2E+04 0.1%
2.4.5-Trichlorophenol 2.1E+01 34E+04 <Q.1%
2,4.6-Trichlorophenol 8.6E+00 1.4E+04 <0.1%
2,4-Dichlorophenol 1.0E+01 1.6E+04 <0.1%
2,4-Dimethylphenotl 8.6E+00 LA4E+(M4 <0.1%
2,4-Dinitrophenol 24E+01 3.9E+04 <D.1%
2.4-Dinitrotoluene 54E+00 8.7E+03 <0.1%
2.6-Dinitrotolucne 9.8E+00 1.6E+04 <0.1%
2-Butanone 1.2E+01 §L.9E+04 <0.1%
2-Chlorenaphihalcne 5.4E+00 8.7E+03 <0.1%
2-Chlorophenol 8.6E+00 [.4E+04 <0.1%
2-Hexanone 1.3E+00 2.0E+03 <0.1%:
2-Methylnaphthalene 2.4E+02 3.9E+05 <0.1%
2-Methylphenol 9.8E+00 1.6E+04 <0.1%
2-Nitroaniline 2.6E+03 2.6E+06 0.1%
2-Nitrophenol 8.6E+00 1.4E+04 <0.1%
3,3".Dichlorobenzidine 5.4E+00 8.7E+03 <0.1%
3-Methyl Butasal 1.1E-01 2.5E+07 <0.1%
3-Nitroaniline 2.6E+03 2.6E+06 0.1%
4,6-Dinitro-2-methylphenol 2.1E+01 34E+04 <0.1%
4-Bromophenyl-phenylether S4E+00 6.5E+07 <0.1%
4-Chloro-3-methylphenol 8.6E+00 7.3E+07 <0.1%
4-Chloroaniline 1.9E+0t 3.1E+04 <0.1%
4-Chlorophenyl-phenylether 5.4E+00 7.6E+07 <0.1%
4-Methyl-2-Pentanone 1.4E+01 22E+04 <0.1%
4-Methylphenol 1.8E+01 2.9E+04 <0.1%
4-Nitroaniline 2.6E+03 2.6E+06 0.1%
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Table F-1. (continued).

4-Nitrophenol 2.4E+01 I.9E+04 <0.1%
Acetonitrile 8.9E-03 8.8E+02 <0.1%
Acrolein 4.3E-03 4.2E+02 <0 1%
Acrylomtnle 4.3E-03 4 4E+02 <0.1%
Anthracene 1.5E+02 2.4E+05 <. 1%
Aramite 5.4E-Q2 5.1E+03 <0.1%
Aroclor-1016 3.6E+00 5.8E+03 <0.1%
Aroclor-1254 6.1E+01 9.7E+04 <0.1%
Aroclor-1260 34E+02 3.8E+05 <0.1%
Aroclor-1262 3.8E+03 3.8E+05 1.0%
Aroclor-1268 29E+01 4.7E+04 <0.1%
Benzene 29E+02 1.7E+05 0.17%
Benzidine 1.4E-01 1.3E+04 <0.1%
Benzoia)anthracene 12E+02 1.9E+05 <0.1%
Benzo(a)pyrene 5.0E+01 8.0E+04 <0.1%
Benzo(b¥fluoranthene 8.5E+01 1.4E+05 <0.1%
Benzo(g,h.i)perylene 54E+00 R.IE4D3 <0.1%
Benzo(k)fluoranthene 8.8E+00 1.4E+04 <0.1%:
Benzoic acid 4.1E+00 6.3E+03 <0.1%
bis{2-Chloroethoxyymethane 5.4E+00 1.2E+05 <0.1%
bis(2-Chloeroethylether S4E+00 8.7E+03 <0.1%
bis(2-Chloroisopropyljether 5.4E+00 8.7E+03 <0.1%
bis(2-Ethylhexyliphthalate 7.CE+01 1.1E+05 <0.1%
Bromomethane 3.0E+03 3.8E+05 0.8%
Butane,1,1,3,4-Tetrachloro- 3. 7E+00 7.6E+07 <(.1%
Butylbenzylphthalate 3.2E+01 5.2E+04 <0.1%
Carbazole 1.5E+01 2 5E+04 <0.1%
Carbon Disulfide 2.2E+01 I5E+(8 <0 1%
Chlorobenzene 3E+00 J0E+03 <0.1%
Chloroethane [.4E-03 1.1E+02 <. 1%
Chloromethane 1.7E-0i 2.7E+02 <0.1%
Chrysene 1.3E+02 2.0E+05 <0.1%
Decane, 3,4-Dimethyl 7.6E-02 2.5E+07 <0.1%
Diacctone alcohol 2.0E+03 7-6E+07 <0.1%
Dibenz(a.hjamhracene 54E+0Q B.TE+03 «.1%
Dibenzofuran 1.5E+02 2.5E+05 <0.1%
Dichlorodifluoromethane 1.3E+03 3.0E+05 0.4%
Diethylphthalate 34E+00 8.7E+(3 <0.1%
Dimethyl Disuifide 1.4E+D0 2.5E+07 <(.1%
Dimethylphthalate 5.4E+00 8.7E+03 <0.1%
Di-n-butylphthalate L.1E+0] 1.8E+04 <0.1%
Di-n-octylphthalate 1.2E+01 2.0E+04 <0.1%
Eicesane 1.3E+00 7.6E+07 QA%
Ethyl cyanide 8.9E-03 2.5E+07 <0.1%
Ethylbenzene 3.7E+01 5.9E+04 <0.1%
Famphur 2.8E-02 7.6E+07 <0.1%
Fluoranthene 3.6E+02 5.8E+05 <. 1%
Fluorena 8.7E+01 1L4E+05 <0 1%
Heptadecane. 2.6,10,15-Tetra 1.6E+00 2 5E+07 <. 1%
Hexachlorobenzene 5AE+00 8.7E+03 <0.1%
Hexachlorobutadiene 9.8E+00 1.6E+04 <0.1%
Hexachlorocyclopentadiene 3 4E+00 8.7E+03 <(.1%
Hexachlorocthane 5 4E+00 8.7E+03 <0.1%
Indeno{1.2.3-cd)pyrene 5.4E+00 8.7E+03 <Q.1%
Isobutyl alcohol 8.9E-03 8.8E+02 <0.1%
Isophorone 54E+00 8.7E+03 <0.1%
Isopropyl Aleohol/2-propancl 1.0E+00 7.6E+07 <0.1%
Kepone 4.7E+01 7.5E+04 <0.1%
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Table F-1. (continued).

Mesityl oxide 4.0E+01 7.6E407 <0.1%
Methyl Acelate 2.3E-01 3.7E+02 <0.1%
Methylene Chloride 4.0E+01 2.1E+04 0.19%
Aroclor-1254 4.3E+01 2.1E+07 <0.1%
Nitrobenzene 5.4E+00 8.7E+H13 <0.1%
N-Nitroso-di-n-propylamine 5.4E+00 8.7E+03 <0.1%
N-Nitrosodiphenylamine 5.4E+00 8.7E+03 <0.1%
Octane,2,3,7-Trimethy) 7.6E-02 2.5E+07 <0.1%
o-Toluenesulfonamide 2.4E+00 25E+07 <0.1%
Pentachlorophencl 2.6E+01 4.2E+4 <0.1%
Phenanthrene 5.5E+02 8.9E+05 <0.1%
Phenol 3.8E+01 6.1E+04 <0.1%
Phenol 2,6-Bis(1, 1-Dimethyl) 1.9E+00 7.6E+07 <D.1%
Polyvinyl Chiloride 2.0E+06 7.6E+07 2.7%
p-Tolucnesulionamide 24E+00 2.5E+07 <0.1%
Pyrene 1.2E+02 1.9E+05 <0.1%
RDX - T9E+03 -
Styrene ** 3.2E+07 3.8E+05 8500.0%
Tetrachloroethene 4.6E+00 7.3E+03 <0.1%
Toluene 4.7E+02 22E+04 211%
Tributylphosphate 1.7E+02 3.6E+05 <0.1%
Trichloroethene 3.4E+0] 23E+04 0.15%
Trinitrotoluene - B.4E+03 -
Undecane,4,6-Dimethyl- 7.6E-02 2.5E+05 <0.1%
Vinyl Chloride 9.2E+03 1.9E+0S 4.8%
Xylene (ortho) 1.8E+00 29E+03 <0.1%
Xylene (total) L.O6E+03 2.1E+05 0.78%
Inorganics

Aluminum 3.4E+06 1.2E+08 2.76%
Antimony 2.8E+03 4.4E+06 <0.1%
Arsenic 2.7E+03 44E+04 6.08%
Barium BSE+O4 2.3E+06 3973%
Beryllium 1.4E+02 1L4E+(4 1.00%
Boron 8.7E+04 2.5E+06 3.48%
Bromide 2.7E+H03 2.5EH07 <0.1%
Cadmium 1.7E+03 2.7E+06 <0.1%
Caictum 9.7E+06 - -
Chloride 8.8E+02 2.5E+07 <0.1%
Chromium 1.9E+04 3.0E+07 <0.1%
Cobalt 2.9E+03 8.3E+04 342%
Copper 1.4E+04 23EH)7 <0.1%
Cyanide L.6E+02 2.6E+05 <0.1%
Dysprosium 2.8E+04 4.5E+07 <0.1%
Fluoride 1.8E+03 29E+06 <0.1%
Iron 4.9E+06 1.8E+08 2.66%
Lead 2.7E+04 4.4E+07 <0.1%
Magnesium 2.1E+06 9.1E+07 233%
Manganese 9.8E+04 3.7E+06 263%
Mercury 4.5E+03 7.2E+06 <0.1%
Molybdenum 4.8E+03 7.7E+06 <0.1%
Nickel 93E+03 2.7TE+05 3.50%
Nitrate 1.9E+03 3.0E+06 <0.1%
Nitrate/Nitnte-IN 1.1E+02 2.5E+07 <0.1%
Nitrite 4.0E+00 6.4E+03 <0.1%
Phosphate 4.3E+03 2.5E+07 <0.1%
Phosphorus 4.6E+04 - -
Potassium 5.3E+05 3.3E+07 1.64%
Selenium 4.0E+02 6.4E+05 <0.1%
Siticon ® 12E+07 2.5E+H07 47.3%
Silver 4.7E+03 7.5E+06 <0.1%
Nitrobenzene 1.3E+02 1.1E+07 <0.1%
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Table F-1. (continued).

Strontivm 8.6E+03 1.4E+07 <0.1%
Sulfate 9. 7E+03 2.5EH)7 <0.1%
Sulfide 3. 6E+05 2.5E+07 1.43%
Terbium 2.7E+05 - -
Thallium 1.8E+02 13E+03 5.37%
Tin 2.3E+03 2.3E+06 0.1%
Yanadium 1.0E+04 3 4E4+05 2.95%
Yerbium 92E+04 - -
Zinc 9 9E+0d 1.6E+08 <0.1%
Zircontum 33E+(4 - -
Radionuclide

AcZ25 - 2.4E-08 - -
Ac227 9.7E-06 - -
Ac228 7.2E-11 - -
Agl06 0.0E+00 - -
Agl08 1.8E-09 - -
Agl08m 3.8E-01 6.1E+02 <0.1%
Agl0om 2.3E-12 - -
Aplld 2.5E-1!1 - -
AgllOm 2.6E-09 - -
Aglll 0.0E+00 - -
Am241 1.1E+01 7.6E+03 0.15%
Am242 2AE-05 - -
Am242m 2.1E-05 - -
Am243 1.6E-04 2.5E-01 <Q.1%
Am245 0.0E+(0 - -
AmM246 6.5E-26 - -
A217 2.4E-08 - -
Bal36m 0.0E+00 - -
Bal37m 1.1E+04 - -
Bald0 0.0E+00 - -
Bel( 54E-07 - -
Ri210 5.2E-07 -

Bi2l1 B.7E-06 -

Bi212 2.6E-04 -

Bi213 0.0E+00 -

Bi2l4 2.7E-06 - -
Bk249 1.0E-21 - -
Bk250 3.7E-26 - -
Cl4 2.2E-05 2.3E+00 <0 1%
cdio9 2.3E-12 - -
Cdt13m 7.7E-01 1.2E+03 <0.1%
Cdii5m 2.0E-54 - -
Celdl 8.5E-72 - -
Celd2 0.0E+00 - -
Celdd 8. 6E-04 1.4E+00 <0.1%
{1249 2.0E-16 - -
Cr250 1.0E-16 - -
Cf251 4.5E-19 -

Cf252 1.1E-20 -

Cm24t 6.1E-81 - -
Cm242 2.6E-17 - -
Cm243 1.7E-06 -



Table F-1. {continued).

Cm244
Cm245
Cm246
Cm247
Cm248
Cm230
Co57
Co38
Cot0
Crs1
Csl132
Cs124
Csl3s
Cs136
Cs137
Erl69
Euls0
Euls2
Euls4
Eul3s
Eul36
Fe3%
Fe55
Fr22l
Fr223
Gd152
Gdl53
H3
Hf181
Holé6m
1129
I131
Inl14
In114m
Inll5
mnll5m
K40
Kr8§1
Kr85
Lal38
Lat40
Mn354
Nb22
Nb93m
Nb94
Nb9S
Nb95m
Ndi44
Nd147
Ni59
Ni63
Np235
Np236
Np237
Np238

8.5E-04
3.8E-08
8.5E-10
3.0E-16
9.3E-17
2.6E-25
1.7E-03
2.8E-17
9.2E+01
1.1E-54
0.0E+00
5.3E+00
1.7E-02
0.GE+00
1.2E+04
0.0E+00
8.2E-09

4.6E+02
3IBE+02
8 4E+01

0.0E+00
2.EE-35
1.5E+06
2.4E-08
1.3E-07
1.3E-14
9.5E-12
2.3E+01
3.7E-37
1.3E-06
6.1E-01

0.0E+Q0
8.9E-55
9.4E-55
2.7E-12
0.0E+00
G.1E-01

2.5E-09
5.5E+02
0.0E+00
1.3E-105
9.1E-09
3.0E-19
6.4E-03

4.2E-06
2.3E-33

8.7E-36
1.5E-10¢
0.0E+00
7.2E+03
4.6E+04
3.2E-11

3.3E-08
3.0E-01

1.0E-07
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T3E+03
6.2E+05
1.3E+03

4.6E+07

3.8E+04

1.8E+02

1.5E+09
7.2E+06

4.9E+02



Table F-1. (continued).

Np239
Np240
Np240m
Pa231
Pa233
Pa234
PaZ34m
Pb209
Pb210
Pb211
Ph212
Pb214
Pd107
Pm!dé
Pmi147
Pml48
Pm148m
Po210
Po21i
Po212
Po213
Po214
Po215
Po2le
PoZ18
Pri43
Prld4
Prid4m
Pu236
Pu237
Pu238
Pu239
Pu240
Pu241
Pu242
Pu243
Pu?44
Pu246
Ra222
Ra223
Ra234
Ra225
Ra226
Ra228
Rb&6&
Rb87
Rh102
Rh103m
Rh106
Rn218
Rn219
Rn220

1.6E-04
1.3E-14
1.2E-11
3.3E-05
2.1E-02
1.3E-06
8.1E-04
2.3E-08
5.2E-07
8.7E-06
2.6E-04
2.7E-06
2.9E-03
2.8E-03
1.8E+02
1.9E-59
39E-38
4.8E-07
3.2E-10
1.6E-04
2.1E-D8
2.7E-06
8.7E-D6
2.6E-04
2.7E-06
3.0E+00
8.4E-04
1.2E-05
2.6E-06
5.7E-59
1.1E+02
3.2E+00
T1E-0OL
3.0E+0H
1.1E-04
3.0E-16
1.2E-11
6.5E-26
53.5E-117
2.6E-06
2.6E-04
2.4E-08
2.2E-01
7.2E-11
0.0E+00
5.3E-06
1.4E-05
I.3E-58
5.4E-03
6.0E-117
93.6E-06
2.6E-04
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7.6E+03
5.1E+03
1.IE+03
4.9E+HM

3.6E+02



Table F-1. (continued).

Rn222
Rul03
Rul06é
Sbl24
Sbi2s
Sbi26
Sb126m
Scd6
Se79
Sml46
Smid7
Sml48
Smi49
Smlist
Snll7m
Sull9m
Sni2lm
Snl23
Sni2s
Snl126
Sr89
S0
Tbls0
Tb161
Tc98
Tc5%
Tel23
Tel23m
Tel25m
Tel27
Tel27m
Tel29
Tel29m
Th226
Th227
Th228
Th229
Th230
Th231
Th232
Th234
TI207
TI208
TI209
Tmi70
Tm171
230
U232
U233
U234
U235
U236

2.9E-06
9.5E-30
5.8E-03
9.8E-41
4.4E+00
9.8E-03
7.0E-02
1.3E-20
7.9E-02
2.0E-10
1.9E-06
48E-13
2.4E-12
1.6E+02
0.0E+00
7.0E-08
1.3E-02
4.0E-17
0.0E+00
7.0E-02
2.8E-44
1.1E+(4
1.5E-34
0.0E+00
8.4E-08
2.7E+00
2.1E-15
14E.23
1.1IE+00
4.4E-20
4,.5E-20
3.2E-7]
5.1E-11
1.0E-J |7
8.6E-06
1.6E-02
2.4E-08
8.2E-02
7.6E-02
74E-02
8.1E-04
8.7E-06
9.4E-05
5.0E-10
3.0E-26
7.6E-13
0.0E+00
2.5E-04
1.2E+02
2.9E+00
5.2E-02
9.6E-02

F9

1.2E+01

1.IE+01

1.3E+01

1.2E+05
4.6E+03
8.3E+01
1.5E+02

<0.1%

<0.1%



Table F-1. (continued).

U237
U238
U240
Xel27
Xcl29m
Xel3dtm
Xeltd3
YOO
Yol
Zn6s
Zr93
Zr95

a. WAC mass limits are based on applying the given concentrations across the total landfill volume of

0.0E+00
9.2E-01
1.2E-11
1.53E-73
0.0E+00
1.3E-112
0.0E+00
1.1E+04
2.0E-37
1.3E-09
4.1E-01
1.4E-25

1.7E+07

510,000 yd®, which yields a very conservative value. It is anticipated that styrene will be found in only a

fraction of the waste volume and the actual mass disposed will not approach the WAC mass.

b. The information in the first paragraph of DOE/ID-10865 Section 5.3 should be updated to reflect this

information.
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